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ABSTRACg 
The mechanism of e x c r e t i on o f unwanted m a t e r i a l from the 
haemolymph o f i n s e c t i s car r i ed out by the i r malp ighian tubules . 
This has been demonstrated by i n j e c t i n g d i f f e r e n t dyes i n the 
haemocoel o f i nsec t s and then observ ing the presence o f these 
dyes i n tTieir malpighian tubules (Cuenot, 1896; Me ta ln ikov , 1908; 
Von Gorka, 1914; Wigglesworth, 1931; P o l l , 1935; L i s o n , 1957; 
Palm, 1952; Pat ton e t a l . 1959; S a i n i , 1977; Singb and Khan, 
1981, and Mohan and Khan, 1983). I t was genera l l y found that 
i n d i g o carmine - an a c i d i c dye when i n j e c t e d i n t o the haemocoel 
Howevm'^  rWc eOos6V\:>LviAe. ^^^ maApi^ Ktcir) tubu)e.s 
was only absorbed by the malpi^.liian tubules^^has been s tud ied i n 
on ly few insec ts such as Pe r ip l ane ta americana ( P a t t o n _et a l . 
1959) , Pysdercus c ingulatus (S ingh and Khan, 1981), D i a c r i s i a 
ob l i qua (Singh and Khan, 1982) and Spathosternum pras in i f e rum 
(Mohan and I{han, 1982). 
Patton ^ a l . (1959) were f i r s t to study the r a t e o f 
e l im ina t i on o f i nd i go carmine froin the haemolymph i n P e r i p l a n e t a 
americana e s p e c i a l l y f o l l o w i n g the app l i ca t i on o f a v a r i e t y o f 
chemicals inc lud ing i n s e c t i c i d e s i n order t o assess the act ion 
o f these chemicals on the e x c r e t o r y phys i o l o gy . However, these 
workers did not make an e labora te study on the r a t e o f ejjccretion 
o f t h i s dye upto the per iod when the en t i r e i n j e c t e d dye was 
e l im ina ted from the haemolympit. I n the present i n v e s t i g a t i o n , 
d i f f e r e n t concentrat ions o f i nd i go carmine were i n j e c t e d according 
to the body weight ( 0 .02 ul/mg body we ight ) i n Hierog^lyphus 
nig;rorepletus, Ghroto^onus trach.ypterus, Dyedercus cin^ulatus 
and 5th. ins tar l a r vae o f D lac r i s i a obl iqua to study the compara-
t i v e e f f i c i e n c y o f t h e i r malpighian tubules i n e l iminat ing ind igo -
carmine from the haemolymph. 
This study provided that malpighian tubules o f the l a rvae 
o f D. obliqua were most act ive with regard to absorbing 1 
2fo and indigo carmine so lu t i on . In th is respect the malpighian 
tubules of H. n igrorep le tus and C. trachypterus were r e l a t i v e l y 
l e s s pc t i v e . I t was further concluded that in a l l the four 
spec i es , the r a t e of dye (mg/ml/hr) was d i r e c t l y p ropor t i ona l to 
the dye concentrat ion in the haemolymph except in D. c ingulatus« 
a f t e r i n j e c t i o n of indigo carmine, the dye absorption by the 
malpighian tubules reached to a thresho ld which was d i f f e r e n t 
with regard to lower concentrat ion o f dye, Further, the time 
o f absorption of en t i r e i n j e c t ed dye was r e l a t i v e l y increased 
with stronger concentrat ion o f ind igo carmine. 
The aim o f the present i n v e s t i g a t i o n was also t o observe 
the e f f e c t o f i n s e c t i c i d e s on the absorpt ive e f f i c i e n c y o f the 
malpighian tubules . Therefore three insec t i c ides with d i f f e r e n t 
chemical composit ion which are a lso used i n the cont ro l o f these 
spec i es , were s e l e c t ed . These i n s e c t i c i d e s were Rogor (an organo-
phosphate) , Furadan ( a carbamate) and DDT ( a ch lor inated hydro-
carbon) , D i f f e r e n t sublethal doses o f each i n s e c t i c e were appl ied 
by i n j e c t i o n and t o p i c a l l y on ind i v i dua l insec t s . The e f f e c t o f 
these i n sec t i c i d e s was estimated i n terms of the r a t e of absorption 
/ 
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of 2% indigo carmine i n j e c t ed i n each insect ( 0 .02 vil/mg body-
weight ) . 
I n j e c t i on o f 0.0055^, 0.01 and 0.02?S Roger i n D. cinfflalatus 
r e l a t i v e l y reduced the r a t e o f dye absorption (RDA) by the mal-
p igh ian tubules. The complete absorption o f the en t i r e dye was 
r e l a t i v e l y delayed as compared to the contro l . These i n s e c t i -
c ides had the i r prolonged e f f e c t on the malpighian tubules . 
Thus, even a f t e r 15 hours f o l l o w i n g the i n j e c t i o n o f Rogor, the 
RDA were prot j ress ive ly f a l l i n g . The t op i ca l app l i ca t i on of Q.O^fo 
0.02fo and 0.04?^ ^ogor on each bug also reduced the RDA o f the 
malpighian tubules. However, i n j e c t i o n o f each i n s e c t i c i d e was 
more e f f e c t i v e i n droping the RDA in comparison to t o p i c a l 
app l i ca t i on , 
trachypterus, the i n j e c t i o n o f sublethal doses of 
Rogor i . e . 0.02?^, 0.04% and 0.08% were also found t o cause 
reduct ion i n the RDA o f the malpighian tubules. Although D. 
c ingulatus were t r ea ted with h a l f strength doses than those f o r 
trachypterus. i n the former spec ies as compared to l a t t e r 
spec i e s . In both, D. cingulatus and C. trachypterus. the a p p l i -
cat ion of Rogor concentrations by t o p i c a l as we l l as by i n j e c t i o n 
methods showed near l y s imi lar e f f e c t on the RDA o f the malpighian 
tubules i n both sexes o f each spec i e s . Thus, there was no sexual 
dimorphism regarding excre tory e f f i c i e n c y o f the malpighian tubules 
]?uradan was i n j e c t e d in concentrations o f 0.001%, 0.002% 
and 0.004% in D. cingulatus lidiich were f i v e times weaker thaai 
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those of Rogor on D* cingulatus and 20 times weaker as compared 
to Rogor concentrations i n C. t rachypterus. But, Furadan con-
centrat ions were h igh ly i nh ib i t o r y to the absorptive f i m c t i o n 
of the malpighian tubules o f D. c ingulatus . I t was ev ident 
by the f ac t that f o l l ow ing the i n j e c t i o n of 0.004?^ Furadan, t o t a l 
dye could not be absorbed in 27 hours when there was no dye i n 
contro l i nsec t s . On t op i ca l app l i ca t i on of 0.002?^, 0.004?^ and 
0.008?^ Pijradan on D. cingulatus, i t was found that 0.002fo Furadan 
had no e f f e c t on RDA wbereas the other two concentrations were 
r e l a t i v e l y e f f e c t i v e in reducing RDA. Thus Furadan was again 
found more e f f e c t i v e by i n j e c t i n g weaker doses than by t o p i c a l 
app l i ca t ion o f even double s t rength. However, the i n j e c t i o n of 
s im i l a r concentrations o f Furadan as i n D, c ingulatus, to C, 
trachypterus could not produce changes i n RDA l i k e those o f 
D. c ingulatus. 
I t was f ixrther confirmed that on C. trachypterus t o p i c a l 
app l i ca t ion o f even 0.004?^ Furadan had no e f f e c t on RDA o f mal-
p ighian tubules. However, t op i ca l app l i ca t ion of 0.008^ and 0.01 
Furadan brought changes i n RDA but these changes in RDA were l e s s 
pronounced as compared to i n j e c t i o n o f even weaker concentrat ion 
o f Furadan (0.0049^). 
Although DDT was i n j e c t e d i n much stronger concentrat ions 
(0.0259^, 0.059^, 0 . 1 0 , 2 ^ and 0.3%) as compared to Rogor and 
Furadan, i t apparently enhanced the RDA both i n D. oiruKulatus 
and 0, trachypterus instead o f l ower ing the RDA. Such adverse 
changes were due to water l ose from the haemolymph in f luenced 
by DDT act ion . However, in f a c t . I t water l o s s i s i gnored , the 
RDA were dropped p rog r ess i v e l y . But as compared to Furadan and 
Rogor, DDT was poor inh ib i t o r to absorpt ive funct ion o f the mal-
pighian tubules o f both spec ies . L ike Furadan and Rogor, t o p i c a l 
app l i ca t ion o f DDT even double concentrations than those o f 
i n j e c t i o n did not cause changes i n RDA s imi lar to those caused 
by i n j e c t i o n o f weaker concentrat ions. 
The changes in ra t e of dye absorption by the malpighian 
tubules of D, cingulntus and 0. trachypterus were simultaneously 
studied in h i s t o l o g i c a l preparations at se l ec ted i n t e r va l s i . e . 
a f t e r 6 hours anfl 15 hoirrs of the app l i ca t ion o f ( i n j e c t i o n and 
t o p i c a l ) r espec t i ve concentrations o f each i n s e c t i c i d e . I t was 
found that the BDA changes were r e l a t e d with q u a l i t a t i v e h i s t o -
patho log ica l changes i n the e p i t h e l i a l c e l l s o f the malpighian 
tubules. Further the pa tho log i ca l condit ions o f the e p i t h e l i a l 
c e l l s were extreme when RDA were r e s p e c t i v e l y much reduced. 
There fore , i t i s concluded that app l i ca t i on o f present i n s e c t i -
c ides in d i f f e r e n t concentrations caused h i s t o l o g i c a l damage i n 
the malpighian tubules and consequently the absorpt ive funct ion 
of the tubulps i s adversely a f f e c t e d . The h i s topa tho log i ca l 
observations also c l e a r l y showed that Furadan was h i ^ y t o x i c to 
the malpighian tubules, even in much weaker concentrat ion than• 
Rogor and DDT. Thus i t may be u s e f u l to suggest that Furadan 
may be pre fe r red over Rogor and DDT. 
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I . INTRODUCTION 
In insectb-, inalpighian tubules are tlie c>iief organ ' to 
remove the nitrogenous wastes from the haemolymph. In the 
ma jo r i t y o f insec ts these tubules hang f r e e l y i n the haemocoel 
and discharge th e i r mater ia l in to the alimentarjr canal . Besides 
absorption of the nitrogenous compound i . e . urea, u r i c acid 
ajid ammonia, the e p i t h e l i a l c e l l s o f the tubules a lso secrete 
oxalate crysta ls i n t o the lumen. As regards the absorption o f 
f o r e i g n mater ia l by the malpighian tubules, severa l authors 
studied the absorption of i n j e c t e d dyes. I t i s known that indigo 
carmine i s only absorbed by the m.alpighian tub'ules in severa l 
species such as Per ip lane ta americana, Stenobothrus b i co lo r 
( L i son , 1957), Spathosternum prasini ferum (Mohan and Khan,1982). 
However, the changes in the ra te of absorption of indigo carmine 
by the malpighian tubules o f d i f f e r e n t spec ies o f insects has 
not been studied quant i ta t i ve l y and further the absorpt ive e f f i -
c iency of the malpighian tubules f o r various concentrations of 
ind igo carmine i s l i t t l e known. A quant i ta t ive study of the ab-
sorpt ion of ind igo carmine by malpighian tubules from the haemo-
lymph would r e v ea l the comparative absorpt ive e f f i c i e n c y of the 
tubules i n d i f f e r e n t insec ts . Further, such inves t i ga t i ons would 
a lso be he lp f i i l i n studying the e f f e c t o f i n s e c t i c i d e s on the 
phys io logy of the malpighian tubules o f insects pa r t i cu l a r l y 
that o f the pes t s . 
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I t i s we l l known that the appl icat ion o f an insec t i c i d e 
causes disturbances and t o x i c i t y on the nervous system, which 
leads to the death o f insec ts . However, the e f f e c t of i n s e c t i -
cides on the phys io logy o f other organ systems of insects has 
general l j r been ignored on the ground that death of insects i s 
caused through the action of i n s e c t i c i d e s on the nervous system. 
Although i t has been establ ished that i nsec t i c i des are mostly 
nerve poisons, i t would oe s t i l l f r u i t f u l to know the physio logy 
o f v i t a l organs o f insects a f f e c t e d with i n s e c t i c i d e s . In th is 
context , the physio logy o f the malpighian tubules must be studied 
becauce any disturbance in the funct ion ing o f f oose tubules might 
i t s e l f cause accumulation o f nitrogenous mater ia ls e i the r in the 
haemolymph or in tubule lumen and so in tox i ca t ing the body, 
Paf ton et a l - (1959) pioneered the study o f excre tory e f f i -
c iency of the malpighian tubules o f Per ip laneta americana nymphs, 
by i n j e c t i n g 2,3% indigo carmine i n the haemocoel and est imating 
i t s removal by the malpighian tubules 8.fter 24 hours. They were 
pa r t i cu l a r l y i n t e r e s t ed using th is technique to f i n d out the 
e f f e c t o f a v a r i e t y o f chemicals inc luding i n s e c t i c i d e s on the 
excre tory e f f i c i e n c y o f malpighian tubules i n v i v o . La te r , 
Maddrell e t (1974) extended inves t i ga t i ons on the larvae of 
Rhodnius p ro l i xus , adult Calliphora, erythrocephala and Oarausius 
morosus. But they studied the transport o f indigo carmine by the 
malpighian tubules in v i t r o and co r r e l a t ed the r a t e o f dye e l i -
mination with the ra t e of f l u i d s e c r e t i on by the tubules ( i n v i t r o ) . 
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The study of the physio logy o f any organ or t i s sue 
i n v i t r o means assessment in a r t i f i c i a l environment which may 
be d i f f e r e n t than that o f exact i n t e r n a l environment o f the body. 
There fore , in the present i n v e s t i g a t i o n , the absorpt ive e f f i -
ciency of the malpighian tubules has been studied i n v i v o . 
With th i s view a comparative study of the absorpt ive e f f i -
c iency ( i n v i v o ) of the malpighian tubules was made i n four 
d i f f e r e n t species v i z , Hieroglyphus nigrorepletus B o l i v , , 
Ghrotogoniis trachypterus Blanch., Dysdercus cingulatus Fabr. 
and Diacr is ia obl iqua Walker, l a rvae with the help of ind igo -
carmine dye. In th i s programme, d i f f e r e n t concentrations of 
indigo-carmine so lut ions were i n j e c t e d into the haemocoel o f 
ind iv idua l insects and quant i tat ive est imation o f the ra te of 
absorption o f the dye was made at d i f f e r e n t i n t e r v a l s as wel l as 
time o f complete absorption of dye was also recorded. I n v e s t i -
ga t i on on such l i n e s were not made be f o r e on any spec i es . Consi-
dering the excre to ry function of the malpighian tubules, i n the 
present i nves t i ga t i on the r a t e of absorption of indj^go carmine 
was also estimated quant i ta t i ve l y f o l l ow ing the app l i ca t i on of 
three chemically d i f f e r e n t i n s e c t i c i d e s i . e . Rogor - an organo-
phosphate, Furadan - a carbamate compound and DDT - a chlor inated 
hydrocarbon. 
Unlike vaz^i-o'as workers, the present author appl ied sublethal 
doses of each i n s e c t i c i d e both t o p i c a l l y and by i n j e c t i o n and 
t h e i r change in the r a t e of dye absorpt ion were est imated at 
d i f f e r e n t in t e r va l s as compared with the control insec ts which 
were untreated but maintained at s im i l a r condi t ions . For such 
a d e t a i l e d study, D. cin^ulatus (Hemiptera) end C, trachypterus 
(Orthroptera ) were s e l e c t ed . I t was thought that such programme 
would revea l comparative e f f e c t i v e n e s s of these i n s e c t i c i d e s on 
i n h i b i t i n g the excre tory funct ion of the malpighian tubules. 
The se l ec t i on o f present experimental insec ts was bas i ca l l y 
in view of the i r nuisance as pest o f agr i cu l tura l crops in Ind ia . 
Hieroglyphus n igrorep le tus B o l i v . causes devastat ion of khar i f 
crops including maize, m i l l e t , b a j r a and paddy. Ghrotogonus 
trachypterus Blanch, i s also a polyphagous pest of khar i f crops 
and damages them at the seedl ing s tage . The red cot ton bug, 
Dysdercus c ingulatus. also known as cotton s t a ine r , damages the 
growth of cot ton b o l l s as w e l l as destroys the qua l i t y of cotton 
f i b e r s by s ta in ing them. Besides, th i s bug i s a pest of 
malvaceous plants including l a d y ' s f i n g e r . The Bihar hairy 
c a t e r p i l l e r , D i a c r i s i a obliqua i n i t s l a r v a l stages i s a major 
pest o f a number o f vege tab les . The purpose o f the present 
scheme o f i n v e s t i g a t i on was also to obtain fundamental informa-
t i o n r e l a t ed with the excre tory phys io logy which may serve use-
f u l background f o r con t ro l l ing D. cingulatus and G. trachypterus. 
i) 
I I . REVIEW 
Orthoptera 
Cuenot (1896) i n j e c t e d severa l dyes in to the haemo-
coel o f f i f t e e n d i f f e r e n t species of Urthopteran insects in 
order to observe the i r absorpt ion by the t i ssues of the haemo-
coe l . kost o f the i n j e c t e d dyes were absorbed and e l iminated 
by the malpighian tubules. "Sut, indigo carmine was e n t i r e l y 
absorbed and excreted by the malpighian tubules and i t was 
not absorbed by any other t i ssue of the naemocoel. however, 
indigo carmine could not be seen within the malpighian tubule 
c e l l s . Cuenot in t repre ted that this dye became reduced as 
leuco compound when passing through the epithel ium and l a t e r 
on reox id i sed to the coloured compound. L ison (1937 ) a lso 
i n j e c t ed numerous dyes i n Stenobothrus b i c o l o r and found that 
d i f f u sab l e dyes l i k e ind igo carmine were r e a d i l y excreted 
by the malpighian tubules, whi le c o l l o i d dyes such as trypan 
blue and ammonium carminate could not be e l iminated by the 
tubules. S imi la r l y Palm (1952) also s tudied the absorption 
and e l iminat ion of d i f f e r e n t dyes, inc luding indigo carmine 
i n Stenobothrus brunneus, Te t t i gon ia v i r i d i s s i m a , Conocephalus 
do r sa l i s . ^ ry l l o ta lpa g r v l l o t a l p a , Acrydium sabulatum, 
Mecostethus grossus, Myrmeleo te l l i x maculatus and Omocestus 
v i r idu lus and concluded that indigo carmine was e f f i c i e n t l y 
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absorbed only by the malpj ^ i a n tubules. Jiowever, in Gry l l o -
talpa, only the yel low tubes were afele to excrete dye. 
Excretory e f f i c i e n c y of the raalpighian tubules f o r 
indigo carmine e l iminat ion from the haemolymph was sxudied 
by Iviohan and Khan (1982) i n both the sexes of apathosternum 
prasinifer^um. Tney observed that indigo carmine granules 
were taken by the malpighian tubules and el iminated from.the 
body, "^urtber, the ra te of dye e l iminat ion was proport ional 
to i t s concentration in the haemolymph, r'urther, there was 
no sexual d i f f e r ence in the e l iminat ion of the dye by the 
malpighian tubid.es. 
I l i s topatholog ica l observations on the malpighian tubules 
of orthopteran insects were done so far only in three species 
v i z . Poeci locerus p ic tus , Hieroglyphus banian and H. n i g ro -
rep le tus . Sharma ( I966) appl ied l e tha l and sublethal doses 
of a l l e t h r i n , d i e ld r in , nuvan and parathion to the males o f 
P. P ic tus . A l l e thr in and d i e l d r in , both chlor inated hydro-
carbon, caused clumping o f the chromatin and formation of 
l e s i ons , whereas nuvan and parathion (organophosphate) caused 
chromatolysis but no l e s i o n s . Mukharji e_t a l . (1973) found 
h i s t o l o g i c a l degeneration in the malpighian tubules of H.banian 
treated with paris green, benzene hexachloride (BHC), endrin, 
parathion and malathion. The f i r s t three insec t i c ides caused 
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l e s i on format ion and chromatin olimiping whereas the l a s t 
two i nsec t i c i d e s (organophosphates) caused chromatolysis, 
In H. n igrorepte lus adults f l u o r i d e , endrin and l indane as 
stomach poisons caused patho log i ca l changes in the m a l p i ^ i a n 
tubules. Maximum changes were observed by sodium s i l i c o -
f l u o r i d e a f t e r 16 hours f o l l o w i n g i t s app l i c a t i on . The c y t o -
plasmic granules of the tubule c e l l s were discharged due to 
which the s t r i a t e d border was p a r t i a l l y o b l i t e r a t e d . The 
cytoplasm was a lso vacuo l i z ed . In l indane t rea ted insec t s , 
the maximum damage was a l so observed a f t e r 16 hours when the 
s t r i a t ed border was o b l i t e r a t e d , the inner boundary o f the 
c e l l s was broken and necros is occured. However, endrin was 
l e ss e f f e c t i v e showing the discharge of the cytoplasmic con-
tent and vacuo l i za t i on of the c e l l s a f t e r 16 hours of a p p l i -
cat ion. 
Phasmida 
Maddrell (1974) observed that ac id dye such as 
indigo carmine r ead i l y was el iminated from the body through 
the malpighian tubules, and dye secre t i on was v i r t u a l l y un-
a f f e c t ed by changes i n the r a t e of f l u i d s e c r e t i on of the 
malpighian tubules of Carasius. 
Dermaptera 
L ison (1937 ) a lso studied the course of indigo carmine 
e l iminat ion through malpighian tubules i n F o r i f i c u l a aur i cu la r i a 
and found that dyr granules were concentrated only i n the 
lumen of malpighian tubules. In the same insec t , Palm ( 1952) 
observed the e l iminat ion o f trypan blue, neutral red, methyl 
blue, b r i l l i a n t cresyle blue and indigo carmine was observed 
fo l l owing the i r i n j e c t i o n into the haemocoel. According to 
him, except trypan blue a l l other dyes were eliminated s lowly 
or rap id l y through the m a l p i ^ i a n tubules. 
Dictyoptera 
I n j e c t ed indigo carmine i n the haemocoel of Per ip laneta 
americana was completely absorbed by the malpig^iian tubules 
(L ison, 1937). Patton e^ (1959) studied the excretory 
e f f i c i e n c y of the malpighian tubules of P . americana f o l l o w -
ing the i n j e c t i o n of 2'/° aqueous solut ion of indigo carmine. 
They observed that under normal condit ions, approximately 90^ 
of the i n j e c t ed dye was removed by the m a l p i ^ i a n tubules 
within 5 hours. In addit ion to th i s , they also invest igated 
e f f e c t s of d i f f e r e n t chemicals, mostly insec t i c ides on the 
excretory e f f i c i e n c y of the malpighian tubules. I t waa r e -
corded that acetone, sodium, sxsenate, n i co t ine , DDT, parathion, 
chlordane and a ldr in , the excretory e f f i c i e n c y of the malpi-
ghian tubules was not s i g n i f i c a n t l y changed while d in i t r o -
ortho-cyclohexaphenol and heptochlor s i g n i f i c a n t l y reduced 
the excretory e f f i c i e n c y . Jiowever, by the app l i ca t ion of 
ethylene g l y c o l , d i e l d r in , i sodr in and endrin, the decrease 
in the excretorjr e f f i c i e n c y was highly s i g n i f i c n n t . ^irrther, 
the exc re to ry e-^ficiency of the malpighian tubu] es V?PS c o r r e -
la ted with temperature and maximm excre tory e f f i c i e n c y was 
recorded at about 35°C. At higher temperature the ra t e o f 
excret ion sharply reduced above this temperature. But, s t a r -
vat ion , dehydration and excess water i n j e c t e d upto the l e v e l 
of 10 to 20^ 0 of the blood volume could hardly al f e e t the r a t e 
of indigo carmine e l iminat ion . Again in P . aiPericsna, 
ko r i a r - t y (1971) inves t i ga t ed the e f f e c t of d i e l d r in on the 
excretory e f f i c i e n c y of the malpi£^ian tubules based on the 
e l iminat ion of indigo carmine i n r e l a t i o n with blood volume, 
ne in t e rpre t ed that d i e l d r i n inh ib i t ed the excretory e f f i c i e n c y 
by increas ing Dlood volume which could be due to extra metabol ic 
water or to a harmone disturbr-nce. In the malpighian tubules 
of this cockrooch Richard and Cutkomp (1945) were unable to 
detect any c l ear evidence o^ f damage or degeneration, but 
•Ranerjee and Ray Ohaudhuri ( 1967) recorded patho log ica l changes 
f o l l ow ing the app l i ca t i on of 10?^  malathion dust. The outer 
c e l l membrane and s t r i a t e d border were disrupted at c e r t a in 
places, i n t e r c e l l u l a r p a r t i t i o n s were d i s so l v ed , increase i n 
the cytoplasmic granules and nuclear membrane was d i sso l ved , 
Hemiptera 
When indigo carmine was in j e c t ed in to the haemocoel 
of Rhodnius pro l i xus , i t was not absorbed by any t issue of 
the body and was el iminated en t i r e l y by the malpighian tubules 
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(Wig/jLesworth, 1951). Palm (1952) also made s imi lar obser-
vat ions i n Nab i s f e rus , Alydus ca lcaratus, Ae l i a acujninata. 
Palomena prasina and Dol.ycaris baccariim. Again, Maddrell 
£ t a l . (1974) studied the transport o f c e r t a in dyes inc lud-
ing amarnth and indigo carmine through the ma lp i ^ i an tubules 
Hhodnius pro l i xus . They found that both of dyes x-jere 
rap id ly secre ted by the malpighian tubules. Further these 
workers also inves t i ga ted the e f f e c t o^ c e r t a in chemicals pnd 
other f a c t o r s on the dye transport and i t was concluded that 
ra te of f l u i d secre t ion by the m a l p i ^ i a n tubules was not 
so e f f e c t i v e to contro l dye transport as the concentrat ion 
of the dye i n the bathing medium and hydrogen ion concentra-
t i on , The r a t e of dye s ec r e t i on increased when the concen-
t ra t ion of the dye and hydrogen ion concentrat ion was higher 
in the bathing medium of the i s o l a t ed m a l p i ^ i a n tubules. 
However u r i c acid and ±^-amino--hippuric ac id had no e f f e c t 
on the dye excre t ion by the m a l p i ^ i a n tubules . In add i t i on 
to t h i s , the excretory e f f i c i e n c y o f the malpighian tubules 
of adUlt Dvsdercus cingulatus was a lso s tudied by i n j e c t i n g 
d i f f e r e n t concentrat ions o f indigo carmine. I t was concluded 
that r a t e of dye e l iminat ion by the m a l p i ^ i a n tubules was 
proport ional to the concentrat ion of the dye in the haemolymph. 
However, i n insects i n j e c t e d with higher concentrat ion (Afo) 
of indigo carmine, a f t e r i n i t i a l rapid e l iminat ion , the r a t e 
of dye e l iminat ion became slower as compared to ind iv idua l 
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i n i t i a l l y i n j e c t e d with weaker concentrat ion o f indigo 
carmine. 'fhis was because o f neavy accumulation of nndigo 
carmine i n t o the lumen of the tubules, i-'urther, i t was a lso 
seen that when the equal quanti ty o f the s imi la r concentra-
t ion of ind igo carmine was i n j e c t e d i n both the sexes of 
c inf f l i latus, the males took more time to excrete i t (Singh 
and Khan, 1981). L a t i f and iOian (1964) studied the e f f e c t 
of some organic phosphorus compounds (D ip te rax , Gusathion, 
Dicontal and I'letasj^stox) on the h i s t o l ogy o f the m a l p i ^ i a n 
tubule c e l l s of Drosicha s t ebb ing i . Contact with Dipterax 
caused vacuole formation i n the cytoplasm, d i s in t eg ra t i on of 
nuclei and destruct ion of the c i l i a t e d border o f the malpighian 
tubule c e l l s , G-usathion a f f e c t e d granulat ion and var iab l e 
degree of vacuo l i za t i on as we l l as oozing of the cytoplasm 
and nucle i wi th loosening o f chromatin ma te r i a l , V/hereas 
f o l l ow ing the app l i ca t ion of Dicontal , the c e l l wa l l of the 
malpighian tubules was disturbed, nuclear membrane was broken, 
chromatin mater ia l was sca t te red with s t r i a t e d border was 
disrupted. Topical app l i ca t i on o f Maneb (98.7% manganous 
ethylene bisdithiocarbamate) on the t h i r d ins tar nymph of 
Oncopeltus fasc ia tus aged 12, 24 and 48 hours, caused profound 
changes i n the malpighian tubules. The c e l l s of t reated nymphs 
were attenuated, s t r i a t ed border was ragged with f i lamentary 
strands extending into the lumen, mic le i were much reduced 
in s i z e and most prominent l e s i o n was the abnormality of the 
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malpighian tubules which a f f e c t e d t h e i r r o l e i n excre t ion 
and water conservation (Mc jwullpn, I 9 6 5 ) . Singh and Khan 
(1979) app l i ed Mo and 2io a l d r in on both sexes of Dysdercus 
c i n ^ l g t u s and histopatholog ice l . observat ion were made a f t e r 
24- nnd 48 hours f o l l ow ing the contact app l i ca t i on of the 
i n s e c t i c i d e . Distal r eg i on of the malpighian tubules was 
more a f f e c t e d than the proximal reg ion . The c e l l s of the 
tubules showed progress i ve l y more damage at r e l a t i v e l y h igher 
concentrations and longer duration f o l l o w i n g insec t i c i d e 
app l i ca t i on . 
Lepidoptera 
MetalniJcov (1908) i n j e c t e d severa l dyes in the haemolymph 
of Ga l l e r i a mel lone l la and observed that indigo carmine was 
taKen up by the f r e e segment of the malpighian tubules and 
the dye colour was seen i n the lumen of tubules a f t e r 20 to 
30 minutes. He could not oDserve dye in the m a l p i ^ i a n tubule 
c e l l s and concluded that dye passed through the cytoplasm as 
leuco compound. Palm (1952) also made s im i l a r observations 
on 28 spec ies o f lepidopterous insec ts . Moreover, he was a lso 
able to show that ra te of dye excret ion was proport ional to 
i t s concentrat ion i n the b lood . Maddrell e t (1974) a lso 
noted that indigo carmine and amaranth dyes were rap id ly exc re -
ted by the malpighian tubules of Manduca sexta and P i e r i s 
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brass lcae . Saini (1977) a lso confirmed in P i e r i s and G a l l e r i a . 
both having cryptonephridial arrangement, that indigo carmine 
was only absorbed by the f r e e por t j on of t h e i r malpighian 
tubules w i th in 15 to 30 minutes a f t e r i t s i n j e c t i o n in to the 
Haemocoel and i t was not absorbed by other t issue o f the body. 
Kohan and xihan (198?) in the 5th instar la rvae of Spodoptera 
l i t u r a and toingh and ^Qian (1982) in the 5th instar la rvae of 
D iacr is ia obl iqua gave fur ther support to the ea r l i e r es tab-
l ished f a c t that f o l l ow ing the i n j e c t i o n of indigo carmine 
in the haemocoel of these spec ies , the dye was only absorbed 
by t'heir malpighian tubules and the r3.te of dye excret ion was 
proport ional to i t s concentrption in the haemolymph. 
The h i s to l ogy of the malpighian tubules of the l a r vae 
He l i e th i s armigera was observed by o r a l l y administering 
calcium arsenate suspension to the l a r vae and by t op i ca l a p p l i -
cation o f chlor inated hydrocarbons, DDT and d i e ld r in (Chadbourne 
and Rainwater, 1955). Only d i e l d r in t rea ted larvae showed 
s l i gh t degeneration of c e l l nucle i of the tubules and the lumen 
was increased. While Soliman and Soliman (1958) observed the 
contact e f f e c t of parathion, DDT, toxaphene and cotton dust 
rBHC, 10?^  DDT and 40^ S) on the 5th ins ta r larvae of 
Prodenia l i t u r a . In parathion t reated la rvae there was dege-
neration of c e l l nuclei and cons t r i c t i on o f lumen whereas i n 
cotton dust treated l a r vae , there was extens ive cons t r i c t i on 
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of the liimen of the tubules and cl imping of the nuclear chro-
matin. How ever , DDT and toxaphene treated l a r vae had seriouG 
de fenerat ion v/ith clumping of nuclear chromatin and shrinkage 
of the c e l l s . I'he pronounced adverse e f f e c t s were a lso ob-
served on the h is to logy o f the malpighian tubules of 5th ins ta r 
larvae of Earis insiilana (Hassanein, Zaki and Kamel, I968) 
that had d ied follo>7ing treatment with spray containing 
fenthion, tr ichlorphon ( d i p t e r e x ) , endrin or carbaryl ( s e v i n ) , 
Parooqui (1973) studied the t op i ca l e f f e c t o f d i f f e r e n t 
concentrations (0.125?^, 0.25?^, 0.5?^, 1.0?^, 1 .5% and 2.0%) o f 
technical d ipterex (an organophosphatej on the malpighian 
tubules o f 5th instar l a r va e of Prodenia l i t u r a . The malp i -
ghian tubules showed h3rpersecretion o f cytoplasmic contents 
by the e f f e c t o f lower concentrat ions. Tne nigher concentra-
t ion caused contract ion uf the c e l l s , fus ion of the n u c l e i , 
vacuo l i za t i on and necros is . b'urther, the h i s topa tho log i ca l 
changes caused by l e t h a l doses of endosulfan^diazinion and 
dichlorvos on the malpighian tubules o f the larvae of Spodoptera 
l i t u r a were observed by Lakshman et (1973) . Damage to the 
epithelium of the tubule in the 4th ins tar larlJ'ae showed a 
complete d isrupt ion of normal s t ructure . Appl icat ion of even 
small doses caused an imbalance in the excre to ry funct ion . 
Trichoptera 
Palm (1952) tested Limnophilus rhombicus, Philopotanus 
montanus, Mo1anna cingustata in r e l a t i o n to dye excre t ion . 
The exc re t i on of dye was rather slow, but small doses o f a l l 
the c r y s t a l l o i d dyes as we l l as very small doses of trypan 
"blue wpD excreted. 
Diptera: 
Dipterous insects such as 'S r i s ta l i s tenax, Laslophthicus 
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py ras t r i , I 'ubifera pendula, Galliphora, v o r n l t o r i a . C. er^^thro-
cephala, Tipula o leracea , Trichocera hiemai ls were i n j e c t e d 
with c e r t a in dyes including neutral red and indigo carmine. 
The l a s t two dyes were e l iminated through the m a l p i ^ i a n 
tubules, whi le other dyes such as trypan blue were not ex-
creted at a l l (Palm, 1952). "Further, maddrell e t a l . ( 1974) 
confirmed the excret ion of ind igo carmine and amaranth by 
the malpighian tubules in Gall iphora erythrocephala and they 
also found that p-amino-hippuric acid, benzoic ac id and ur i c 
acid had no ef-Pect on ind igo carmine t ranspor t , whi le arsenate 
inh ib i t ed 70fo of indigo carmine t ransport . Moreover, i t was 
also recorded that the r a t e of dye transport depended on the 
ra te of f l u i d secret ion by the malpighian tubules. 
Among Diptera h i s topa tho log i ca l observat ions were only 
made in Drosophila mel a no paster by iSoliman e t (1972) . 
According to them DDT caused mal funct ioning o f the m a l p i ^ i a n 
tubules and d i s t inc t increase i n the i r lumen, while malathion 
was respons ib le f o r p a r t i a l b locking o f the malpighian tubules 
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and s e v in a f f e c t e d severe shrinkage o f the c e l l s o f the mal-
plghian tubi i les. 
Hymenoptera; 
The excre t ion o f s e ve ra l dyes were studied in Ap is . 
Andrena, Bombus, Ps i thyrus . Vespa, Formica, Lasius, Holocneme 
and Rhogogaster, Indigo carmine, neutral red and methylene 
"blue were , excreted by the malpighian tubules while trypan 
blue and other c o l l o i d a l so lut ions were not excreted (Palm, 
1952) . 
Coleoptera: 
7on Gorka (1914) i n j e c t e d ind igo carmine i n the haemo-
coel o f Necrophorus and U-napter and observed that i t was 
e n t i r e l y e l iminated by the f r e e port ion o f the malpighian 
tubules. He further observed that the cryptonephrid ia l com-
plex ne i ther took any part in the dye exc re t i on nor i t reabsorbed 
the dye. Heymon and Luhmann (1933) made the same experiences with 
cryptonephr id ia l tubes in Galerucel la v i bu rn i . In Tenebrio mo l i t a r . 
indigo carmine was also r a p i d l y excreted by the f r e e po r t i on 
o f the m a l p i ^ i a n tubules, but i n th i s spec ies per inephric 
membrane was permeable to th i s dye ( P o l l , 1935). Further 
L ison (1938) observed that d i f f u s i b l e dyes such as ind igo 
carmine were e a s i l y excreted by the b ipec t ina t e por t ion o f 
i? 
the short malpighian tubules i n Melolontha melolontha. whi le 
other two long tubes were unable to absorb any dye. Palm 
(1952) studied 50 species of th is order and concluded that 
acid dye such as indigo carmine r e a d i l y was el iminated from 
the body through the malpighian tubules. Saini (1977) again 
confirmed i n Tenebrio and Dermestes that ind igo carmine was 
only taken up by f r e e por t i on of t h e i r malpighian tubules wi th in 
1 5 to 30 minutes a f t e r i t s i n j e c t i o n . 
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I I I . MAMIALS AND i^ iiJi^ HODS 
1. Maintenance of experimental insects ; 
( a ) Dysdercus cingulatus Fabr ic ius 
The adults and nymphal stages of Dysdercus c i n ^ l a t u s 
were c o l l e c t e d from the co t ton crop of A l i garh d i s t r i c t and 
maintained i n glass rearin,-; jars ( c i r cu la i ' ) measuring 8" x 4" 
with 4" th ick damp and s t e r i l i z e d sand a t t h e i r hottom. The 
top of these jars was covered with a p iece o f muslin. A l l 
the r ea r ing j a r s were kept at a temperature 28° + 1°C and 
TOfo - QO/o R.H. They were da i l y f ed on water soaked cot ton 
seeds according to the procedure descr ioed by Zaidi (1975)» 
S i f a t (1971) and Ansari ( 1971 ) . A f te r the females l a i d eggs 
i n c lus te rs on moist sand, the adults were t rans fer red to 
f r esh r ea r ing j a r s . V/hen the eggs hatched, the njrmphs were 
a lso o f f e r e d soaked, cot ton seeds as f o o d . Prom this nymphal 
stock, newly emerged adults were separated f o r further breed-
ing and experiments. 
The newly emerged adults which were healthy were main-
tained in separate rear ing j a rs and t h e i r age was recorded 
fu r the r . Two days-old adults were used f o r experiments, 
( b ) Hieroglyphus n igrorep le tus "Boliv. 
The nymphal stages o f th is grasshopper were c o l l e c t e d 
from the Khari f crops, standing around the experimental research 
P i g , 1 , Showing wooden cage f o r "breading grass-
hoppers, 
1 , f a l s e f l o o r o f per forated z inc 
2, small door 
3, main f l o o r 
4. holder f o r e l e c t r i c l i g h t bulb 
5. o v i pos i t i on tubes . 
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f i e l d o f the Department o f Zoology, A.M.U., A l i garh . These 
hoppers T?oro kept in wonder) cages as designed by hunter-Jones 
(1955) measuring about 2.5 x 1.5 x 2 f e e t f o r breeding l ocus ts 
(•^is'T.1). The temperature and r e l a t i v e humidity were mainta in-
ed at 30° + IOC and 10-30% R.H, Fresh l eaves o f S ^ o r ^ 
vulgare were provided every day as f ood . I'he newly emerged 
adults were separated and kept in separate cage at the above 
mentioned temperature and J..PI. Vrtien the adults emerged these 
were kept in sepa-^ate cages and four days-o ld adi£Lts were 
used f o r experiments. 
( c ) Chrotogonus trachypterus Blanch. 
hsoth nymphal and adults stages of th is grasshopper 
were c o l l e c t e d from the grass f i e l d s around the Department 
of Zoology, A.j'i.U., A l i garh . These insec ts were maintrined 
at the same temper attire and R.H. as described f o r l i .n igror epletus 
in s imi la r cages. These insec t s were f e d on the leaves of 
Raphanus sa t i vus . \fhen the females l a i d eggs in the o v i p o s i -
t i on tubes of the cages, the o v ipos i t i on tubes were t r ans f e r r ed 
to the g lass rear ing j a r s . The f i r s t and second njrmphal 
stages were maintnined in the glass r ear ing j a r s containing 
twigs f o r perching. Afterwards the nymphs were t rans f e r r ed 
to the wooden cages. 
iMewly emerged adults of C. trachypterus were sor ted 
out and maintained age wise i n separate cages. "Pour days-o ld 
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odults were used f o r experiments. 
(d ) D i ac r i s i a obliqua Walker. 
The moths were c o l l e c t e d from the s t r e e t lamp posts 
at ni.-^ht and maintained i n pairs in g lass rear ing j a r s 
( c i r c u l a r ) measuring 8" x 4 " . Inside these ja -s f o lded s t r i p s 
o:^  paper yere hang through the walls o f the jat-s for egg 
l ay ing , 'i'hese ja-^s were t i g h t l y covered w i th a piece o f 
muslin and kept at 28° + 1°C and 60?^  - 10% l . H . The adults 
were fed on saturated glucose so lu t i on . Por this pzzrpose a 
piece of cotton wool soaked with glucose so lu t i on was kept i n 
a wptch glass which was kept i n the r ear ing j a r s . The sugar 
soaked cotton wool was changed da i l y . 'jJhe females l a i d eggs 
on the paper s t r i p which were transformed to a new jar f o r 
hatching of the eggs. A f t e r hatching o f the eggs, the l a r v e e 
were t)rovided tender l eaves o f Ricinus communis f o r f eed ing 
and they maintained in groups of s imi lar age. One day-old 
5th instar la rvae were s e l e c t ed for the t e s t s . 
2. Quant i tat ive est imation o f indigo carmine concentration 
in the haemolymph; 
( i ) Determination of Opt i ca l Density o f the haemolymph; 
The technique f o r the determination of the excretory 
e f f i c i e n c y was based on the method f o l l owed by Patten, 
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Anderson and aardner (1959 ) , whicn was mod i f i ed by the present 
author. In th i s procedure, the f i i ' s t requirement was to c o t i -
mate the o p t i c a l density of the haemolymph o f the normal i n -
s e c t . T^ J'or th i s pm-pose a g l ass c a p i l l a r y o f uniform diameter 
w-^ s marked wi th a black sketch pen to ho ld 4.0yul haemolymph 
from one end o f the c a p i l l a r y . In th is g l ass c a p i l l a r y hacmo-
Ij'inph was drs^-m upto the marked point from the oozing b lood 
at the cut end of an abdominal l e g i^ ^ the 5th ins tar l a r v a e 
op l i qua , while i n H. niATore^letus and C. t rachypterus. 
haemolymph was c o l l e c t e d by the ooz ing b lood at the cut po in t 
0"^  coxo- femoral j o i n t of f o r e l e g . L ikew i se , the sample o f 
naemolymph was c o l l e c t ed in the marked c a p i l l a r y by c u t t i n g 
antennae o f D. c inpulatus. Each sample o f haemolymph ( 4 . 0 yul) 
was complete ly soaked on a f i l t e r paper (V/hatmann iMO.I) s t r i p 
measuring 1.2 cm x 1.2 cm to make a haemolymph spot . In 
this way, ten spots of haemoljmiph on d i f f e r e n t s t r i ps were 
prepared from each spec ies o f ten insec ts and these spots 
were a i r d r i ed . The g lass c a p i l l a r y was washed with d i s t i l l e d 
water and dr i ed completely b e f o r e drawing each sample o f 
haemolympji. 
The o p t i c a l dens i ty o f each spot o f haemolymph was 
known by a pho t oe l e c t r i c densitometer ( t y p e 201, Sr.j\^o.22D2 
Systronix , Ahemdabad). For th i s purpose two p a r a l l e l l i n e s , 
1.2 cm apart were drawn on a g lass p l a t e and a l l the ten 
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Haemoljrmph s t r i ps v/ere arranged on this g lass p la te at equal 
distance i n between the ti'jo l i n e s . She densitometer was 
adjusted at 100?^  transmission on the g lass p la t e with the 
use of r ed r e f l e c t o r . Then the glass p l a t e was moved so as 
to br ing the spot i n f r on t o f the i l luminated area and the 
percent transmission of each haemolymph spot was noted at 
the diameter of each drop o f the haemolymph. Each value of 
percent transmission was converted in to the respec t i ve o p t i -
cal dens i t i es with the help o f a ca l ibra ted tab l e . (Erma 
Mannual, Japan). 
( i i ) I n j e c t i o n of indigo carmine so lut ions i n insects : 
Aqueous solutions o f indigo carmine (dye ) having d i l u -
t ion of 0.5/^, 27o and xii-ere prepared by r e spec t i v e l y 
d i sso l v ing 50 mg, 100 mg, 200 mg and 400 mg of indigo caz-mine 
each in 10 ml d i s t i l l e d water. 
An a l i quo t of 0,02yul/mg body weight o f indigo carmine 
so lut ion of each strength (0.57$, 2?^  and 4?^)was i n j e c t e d 
into the haemocoel of each species with the help of a micro-
app l i ca to r . In D. cingulatus dye so lu t i on was in j e c t ed through 
the dorso l a t e r a l s ide o f the intersegmental membrane between 
2nd and 3rd abdominal segment. Then, the insec ts were shaken 
we l l in a cen t r i fuge at a speed of 500 rev./min f o r f i v e 
minutes so as to uniformly mix the dye wi th the haemolymph. 
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In th is way four sets of females and s im i l a r sets of males 
were t r en ted . 
I n both sexes of H. ni,"yorepletus and C. trachypterus 
also 0,02 ^ l/mg body wei^^ht of each of 0.5?^, 1 2% and 4% 
dye was i n j e c t e d . In D. ob l iqua, d i f f e r e n t concentrations 
of indi^;o carmine was i n j e c t e d in to the t^th ins tar l a r va e . 
The concentrat ions of the dye were 0.5$^ ®, 2.fo and Afo and 
0.02yal/mg body wei^^t were i n j e c t e d in to the haemocoel of 
each l a r v a . 
( i i i ) Bst imation of op t i c a l dens i t i es of dyed haemolymph 
f o l l o w i n g the i n j e c t i o n of each concentrat ion o f 
ind igo car-mine; 
The procedure to est imate the o p t i c a l density of haemo-
Ijrmph followin/^ the i n j e c t i o n of each concentrat ion of ind igo 
carmine in the indiv id i ia l insec t o f the r espec t i v e species 
was the same as described in sec t ion 2 ( i ) . In each spec i e s , 
blood sample was drawn a f t e r i n t e r va l s u n t i l the ent i re dye 
was c leared o f f the haemolymph. In case of D. c ingulatus, 
f i r s t sample was taken a f t e r one hour f o l l o w i n g the i n j e c t i o n 
of each concentrat ion o f dye, while i n case o f H. n i g ro rep l e tus . 
C. trachypterus and D. ob l iqua, the f i r s t sample of each o f 
the haemolymph was taken a f t e r 10 minutes o f dye i n j e c t i o n . 
In th is way at each i n t e r v a l ten samples of dyed haemolsrmph 
were drawn from ten ind iv idua ls of spec ies i n j e c t e d wi th each 
concentrat ion of dye. At the r e spec t i v e i n t e r va l s f o l l o w i n g 
the i n j e c t i o n of each concentrat ion of ind igo carmine, samples 
of haemolymph were drawn from another s e t o f i n j e c t ed i n s e c t s . 
I'he var ious in te rva l s were every two nours, one hour, ':>0 minutes 
and agijin 30 minutes r e s p e c t i v e l y f o r D. cinfflzlatus. C. t rachyp-
terus, H. n i f yo rep l e tus and D. obl iqua. 
Binocular observations f o r indigo carmine e l iminat ion: 
A f t e r one hours f o l l o w i n g the i n j e c t i o n of 0.02yul/mg 
"body weight of indigo carmine in each sex of D. c ingu la tus , 
insects were dissected i n dry condit ion and observed to know 
the coiirse o f dye., luihlle the i n t e r va l o f t ime f o r such ob-
serva t ion was 10 minutes f o l l o w i n g the i n j e c t i o n of ind igo 
carmine in case of h. n ig rorep le tus , U. trachypterus and 
D, ob l iqua. ¥hen the dye disappeared from the blood, i n j e c t e d 
insects were again d issected to observe i f any trace of the 
dye was present i n the v i s c e r a l t i s sues . 
4. Preparat ion of d i f f e r e n t concentrations o f various 
i n s e c t i c i d e s (Rogor, Furadan and DDI'): 
To study the e f f e c t o f i n sec t i c i d es on xhe excre tory 
e f f i c i e n c y of the malpighian tubules of the se l ec ted spec i e s , 
three i n s e c t i c i d e s belonging to d i f f e r e n t groiips, namely 
0-0 dimethyl-S-(N-methyl carbomoyl methyl) phosphodithiorate 
26 
(Rogor - an organophosphate), 2,3, Dihydro-2, 2-dimethyl-7 
bonzofuranyl methyl carbamate (Puradan - a carbamate compound) 
and Dichloro diphenyl t r i ch loroe thane (DDT - a chlor inated 
hydrocarbon) were s e l e c t ed . Technical Rogor and Puradan 
were obtained from R a l l i s Ind ia L td . whi le DDT was r ece i v ed 
by the courtesy o f Hindustan Insec t i c i de L td . 
( i ) Rogor Solut ions; A stock so lut ion of technica l 
Rogor was prepared in acetone by d i s so l v ing 32 mg t echnica l 
Rogor i n 10 ml of acetone. This stock so lu t i on was s e r i a l l y 
d i lu ted to obtain 0 . 1 0 . 0 8 ? ^ , 0.04?^, 0,02'^, 0 . 0 1 a n d O.OO5/0 
Rogor so lu t i on . 
( i i ) Puradan Solutions: A stock so lu t ion of 0.01 Puradan 
was made by d i sso lv ing 16 mg technical Puradan in 100 ml d i s -
t i l l e d water . Prom this s tock 0,008^, 0.0045^, 0.002^5, 0,001% 
Puradan so lut ions were prepared by s e r i a l d i l u t i ons . 
( i i i ) DDT Solut ions; 1 gm technica l DDT was dissolved i n 
100 ml acetone to make 1 s t o c k so lu t i on and from this 0.025?^, 
0.059^, 0.1 0.2?^, 0,3^ and 0.4/^ so lut ions were prepared by 
d i l u t i on . 
5. App l i ca t ion of d i f f e r e n t concentrations of each i n s e c t i c i d e ; 
( a ) I n j e c t i o n Method; 
Rogor was in j ec t ed in i t s 0.005$^, 0.01 and 0,02^o con-
centrat ion i n D. c ingulatus, whereas in C. trachypterus the 
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se l ec t ed doses of Rogor f o r i n j e c t i o n were 0.027o, 0.04% and 
0.08^. Each se lec ted concentrat ion •watj i n j e c t e d through, dorso-
l a t e r a l s ide o f the th i rd abdominal segment and 0.015yul/mg 
body weight was administered. As regards , Furadan 0.001^ 
0.002%and 0.004?^ were i n j e c t e d in both the sexes of D. c ingu-
latus and C. trachypterus. The i n j e c t i o n of DDT was made i n 
0,025fo, 0,05''/o and 0.1 i n D. o ingalatus. whi le 0,1?^, 0.2^6 
and 0.3% were in j ec t ed to C. trachypterus. 
( b ) Topica l appl icat ion: 
As regards the t op i ca l app l i ca t i on , .iogor was used in 
0.01?^, 0.02fo, and 0.04?^ on D. cingulatus and O.Odfo, 0,16?^ and 
0.32% were appl ied on C. trachypterus. Furadan in 0.002%, 
0.004% and 0.008% solut ions were appl ied top ica l l j r on the 
adults o f D. c ingulatus. On adult trachypterus 0.004%, 
0.008% and 0.016% Furadan so lut ions were s e l e c t ed for t o p i c a l 
app l i ca t i ons . Regarding DDT so lut ions , 0.05%, 0.1% and 0.2% 
DDT were applied t o p i c a l l y on D. cingulatus wh i l e 0.2/^ o, 0.3% 
and 0.4% DDT solut ions were applied on C. trachypterus. 
In cont ro l insects instead of i n s e c t i c i d e so lu t i on , acetone 
was i n j e c t e d and t o p i c a l l y appl ied i n ind i v idua l insects f o r 
comparison of the excre tory e f f i c i e n c y with Rogor and DDT 
t rea ted insec ts r e s p e c t i v e l y . At the same time, the insec ts 
were t r ea t ed with water a l s o , to compare the excretory e f f i -
c iency o-P the insects i n j e c t e d and t o p i c a l l y appl ied wi th 
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d i f f e r e n t concentrations o f Furadan. 
In the f i r c ! t set o f exrieriinent 0.01 5yUl acetone or 
water as the cape ipay be per mg body weight was i n j e c t e d in to 
the haemocoel of each insec t s through dorso la t e ra l s ide of 
the th i rd abdominal segmert. A f te r one hour 0 .02^l/mg body 
wei^jht of 2^ 0 indigo carmine was in j e c t ed in each t reated 
insec t through the next do r so l a t e ra l part o f the same abdominal 
segment. 
In the second se t o f experiments 0.02^ul/mg body weignt 
of 2°/o ind igo carmine s o l u t i o n was i n j e c t e d i n t o each insec ts 
a f t e r 15 hours f o l l ow ing the i n j e c t i o n o f so lvent as descr ibed 
be"'ore. 
In the th i rd se t of experiments, 0.0l5yal/mg body 
weight so lvent was appl ied t o p i c a l l y on the l a t e r a l s ide o f 
the abdomen in each experimental i n s e c t . A f t e r 1 hour 0.02 
yuil/mg body weif:ht of 27o ind igo carmine was i n j e c t e d in each 
so lvent t r ea t ed on the th i rd abdominal segment. 
In the fourth set o f experiments, s im i l a r quantity i n 
yul/mg body weight of ind igo carmine so lu t i on was i n j e c t e d 
a f t e r 15 hours f o l l ow ing the t op i ca l app l i ca t i on of acetone 
in each i n s e c t . 
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A l l these four se ts of experiments were performed on 
"both the sexes of D. cin^-glatus and G. trachypterus s epara t e l y . 
6. Determination of o p t i c a l density o f haemol3miph s t r i p s 
of insec ts in j ec t ed wi th so lvent and 2/^  ind igo carminei 
ii 'ollowing the i n j e c t i o n o f 2fo ind igo carmine i n the 
haemolymph of the insec ts of each set of experiments blood 
samples were taken a f t e r 1 hour from D. cingulatus and a f t e r 
10 minutes from U. trachypterus. on the paper s t r i p s with the 
help of same glass c a p i l l a r y upto the marked po in t . There-
a f t e r next samples of dyed haemolymph were taken at i n t e r v a l s 
of two hours and one hour from D. cingulatus and U. trachypterus 
r e s p e c t i v e l y unt i l a l l the dye was c leared from the haemo-
lymph. '•0-1" each observat ion ten samples were prepared from 
ten d i f f e r e n t insects . Opt i ca l density o f each spot o f co lour -
ed blood on the s t r i p was known with the help of pho toe l e c t r i c 
densitometer as described e a r l i e r . i^hese values were cons i -
dered as con t ro l . 
7. Determination of o p t i c a l densi ty o f the haemolymph of the 
insects appl ied with d i f f e r e n t concentrations of i n s e c t i c i d e 
and i n j e c t e d with 2% ind igo carmihe; 
The haemolymph s t r i p s were prepared i n a l l se t o f e xpe r i -
ments on the s imi lar way as described i n cont ro l l ed i n s e c t s . 
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8. Ser in l D i lu t ion CLirve; 
To calcLi lrte the concpntration of ind igo carmine i n 
the haeriOlynph s d i l u t i o n curve was p l o t t ed taking op t i ca l 
density agpinst the r e s p e c t i v e d i lu t i on . 7or th i s purpose 
(Fif^. 2 ) , 2,5 mf^ /ml aqueous so lut ion of indi^-o carmine vjas 
s e r i P l l y d i lu t ed upto 0»019 mg/ml concentrat ion. From each 
d i lu t i on so lu t ion 4.0yul was drawn into the marked c a p i l l a r y 
and dropped on a s t r i p (Vhatmann lTo.1) measuring 1.2 cm x 1.2 cm, 
Opt ical dens i ty of each spot of the dr ied s t r i p was determined 
as described be fore . For each d i lu t i on , ten s t r i ps were 
prepared. The mean value o f the op t i ca l dens i ty was c a l -
culated. 
From the d i lu t i on curve unit of dye concentrat ion was 
determined. One unit had the same r e f l e c t a n c e value as an 
0.01 mg/ml aqueous so lu t i on of indigo carmine. 
9. Determination of ind igo carmine concentrat ion in the 
h-^emolymph (DG'Ii); 
Fo l l ow ing the i n j e c t i o n o f indigo carmine so lut ion in 
the t e s t i ncec to , ten samples of haemolymph mixed the i n j e c t -
ed dye were drawn by the marked cap i l l a r y at each i n t e r v a l 
a f t e r the i n j e c t i o n o f the dye. ihe op t i c a l densi ty o f each 
of the ten samioles uere recorded and then with the help o f 
the uni ts of d i lu t i on cixrve quantity of the dye/ml (mg/ml) 
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Table 1 . bhouing dn.tn f o r c e r i a l d i l u t i on curve 
Indi.'^o cermine Golution 
(mg/ml) 
Opt i ce l Density 
2.5000 0.368 
1.2500 0.295 
0.6250 0.250 
0.5125 0.241 
0.1563 0.233 
0.0761 0.228 
0.0390 0.225 
0.0195 0.224 
eAono Tioiq-tiiTp iTsxaes SuxKoqg 
® t 
rr 
F 
J J 
O 
<N 7 
~ 0 
u 
z 
O r < o 
t-o -ic e 
t 
AI 
O 
o 
n 
O ul m 
O 
O •f n 
0 
O m r> 
-J 1 
O 
O o 
Ai.lSN3a 
o » 
c 
O 
TVOiidO 
J L. 1-O 
G 
O 
CM 
0 
rn 
0 
1 
0 o 0 c l/t -t m r^  IM rw 
O o o 
of the iaaemolymph was known, taking the mean value at each 
i n t e r v a l . 
10. Determination of the Rate of dye absorpt ion by the 
ranlpighian tubules; 
Dye absorption at d i f f e r e n t concentrat ions was ca lcu la ted 
by taking the d i f f e r ence of the concentrat ion of indigo carmine 
in haemolymph between success ive in t e r va l s o-p time at v/hich 
observations were made. 'fhen, the ra te o f dye absorption was 
ca lculated as mg o-^  dye e l iminated in each ml o f blood in an 
hour (mg/ml/hr). 
11. Determination o f "Blood volume; 
The blood volume of both sexes of D. cingulatus and 
C. trachypterus was determined by i n j e c t i n g 0,02 o f 2'/o 
indigo carmine per mg body weight with the help of a formula 
given by Martignoni and Mi lstead ( d e f e r r ed in Insect Maemocytes, 
edited by A.P. Gupta, 1979), expressed as -
V - ^ ( c ' -
C" 
where V = Blood volume i n ^ 
C = Or ig ina l concentrat ion of the dye in percent 
C" = Concentration of the dye a f t e r c i r c u l a t i o n 
in percent 
d = Volume of the dye i n j e c t e d i n ^ 1 . 
The blood voliome of the same insects was determined at each 
in t e r va l f o l l o w i n g the i n j e c t i o n and t o p i c a l app l i ca t ion of 
each i n t e r v a l . 
\fhe-n. the blood volume showed reduct ion i n the t r ea ted 
insec ts , the dye concentrat ion o f the haemolymph was ca l cu la ted 
on the basis of the actual blood volume (as would have been 
present without the e f f e c t of i n s e c t i c i d e ) to know the r a t e 
of dye e l im ina t i on , which has ac tua l ly taken p lace . 
12. Histolot'^ical preparat ion of the malpighian tubules: 
Both sexes of D. c i n ^ l a t u s and J. trachypterus were 
dissected i n insect sa l ine and the malpighian tubules were 
com"Dletely removed. These malpighian tubules were t r ans f e r r ed 
in a l c oho l i c '^ouin f i x a t i v e f o r four hours and then washed 
several t imes in 90% alcohol f o r about 2 hours so as to remove 
a l l t races of f i x a t i v e . Then the t issue was dehydrated i n 96% 
and absolute alcohol +"or 10 minutes each. I t was c leared i n 
xy l o l f o r one minute and embedded i n p a r a f f i n wax (Merck) with 
melt ing po in t 56-58°C. These sect ions were cut at 6yu with 
Cambridge rocking microtome. Se r i a l sec t i ons were f i x e d on 
glass m ic ro - s l i des . 
P a r a f f i n wax d isso lved in xy l o l and then the sec t ions 
were hydrated in descending grades of a lcoho l and f i n a l l y i n 
d i s t i l l e d water . The sect ions were s ta ined in Heidenhain's 
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Jiaemotoxylin (aqueous s o l u t i o n ) , deJaydrated and counter sta ined 
with eos in i n 90fo a lcoho l . I'hen dehydrated in 96?^  and absolute 
a l coho l , cleaned in x y l o l and mounted in D.P.X. (Pant in , 1959). 
H i s t o l o g i c a l stained preparat ion of the malpighian tubules were 
made from normal insects as w e l l as a f t e r 6 hours and 1 5 hours 
f o l l ow ing i n j e c t i o n and t o p i c a l app l i ca t i on o f d i f f e r e n t concen-
trat ions o f each i n s e c t i c i d e (Ho£-or, .^uradan and DDT). 
13. S t a t i s t i c a l Method: 
The standard dev iat ions of the r e s p e c t i v e mean values 
were ca l cu la ted by the formula expressed as 
^ n-1 
where S.D. = Standard Deviat ion 
2 
s:D = Sum of square of the d i f f e r ences o f 
mean value 
n = Number o f observations 
On the bas is of the + S .D. , standard e r ro r was also ca lcu la ted 
by the expression 
where S.E. = Standard Error 
S.D. = Standard Deviat ion 
F = lumber of Observations 
3 o 
I t Tvas a lso necessary to appreciate the d i f f e r ence between 
irean values o f d i f f e r e n t sets of sample. Ar i tbmat ica l ly , i t 
was uncertain, there fore , s t a t i s t i c a l l y s i gn i f i c an t d i f f e r e n c e 
betx'een d i ' f f e rent samples was known by applying the formula 
expressed as -
t "SDlj SD^ 
where, 
t = Si^'paificrnt value 
m^  = Mean o-^  the f i r s t set o f observations 
m2 = Mean of the second se t o f observations 
S.D.^ = Standard deviat ion of the f i r s t set of 
observations 
3.D.2 = Standard dev iat ion o f the second set o f 
observations 
n^  = Number of observations o f the f i r s t set 
n^ = wuffiber o f observations of the second set 
The ca lcu ls ted " t " i f remained higher than the tfibulated " t " 
value ( B a i l e y , 1959) at 3fo l e v e l i t was then s i gn i f i c an t 
change. 
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IV. RESULTS AJ^ D OBSERVATIONS 
1 • In the haemoeoel of the 5th ins tar larvae of Diaer ls la 
obliaua and in adult grasshoppers Hieroglyphus nigrorepletus 
and Qhrotogonus trachypterus and in adult Bysdereus eingulattis, 
of each concentration of indigo-carmine solution was injected 
to individual insect. The d i f fe rent concentrations of the 
dye were 1.0^, 2.0^ and 4.0^. Following the in ject ion 
of the dye solution, the insect was dissected dry and haemo-
eoel was focussed under lOx x 5x magnification of a "binocular 
microscope. I t was observed that this dye was only absorbed 
by the free portion of the malpi^ian tubules of 5th instar 
larvae of D, oblioua while the cryptonephridial complex of 
the larvae did not absorb i t . After 1 0 minutes following the 
in ject ion of the dye, the dye granules were seen in the lumen 
of the tubules. The two grasshoppers H, nigrorepletus and 
0, trachypterus have no cryptonephridial coMplex and they 
have Humeroufl malpighian tubules which f r ee ly f loat in the 
kaemolymph. But, in the red cotton bug, D, cingulatus there 
are only four malpighian tubules which f r e e l y f loat in the 
haemolsrmph. In these species, the indigo carmine granules 
were found throughout the lumen of the malpighian tubules. 
But, when the injected indigo carmine disappeared from the 
haemolymph, some dye granules were observed in the lumen of 
the malpighian tubules and that of the hind gut. At l a s t . 
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these granules were also eliminated from the tubule lumen 
and hind gut. But the time of elimination was var iab le , 
depending upon emptying o f the rectum# 
2. Rate of absorption of d i f ferent concentrations of 
indigo carmine by the malpighian tubules. 
( i ) Hieroglvphus nigrorepletus 
Following the inject ion of 0.5^ indigo carmine the 
i n i t i a l DCH was 0.2503 + 0.0157 mg/ml and 0.266 + 0.0257 mg/ml 
in the females and the males of H. nigrorepletus. while their 
i n i t i a l RDA by the malpighian tubules were respectively 
0.5326 mg/mlhr and 0,308 mg/ml/Jar. As the concentration of 
indigo carmine decreased in the haemolymph due to i t s absorp-
tion by the malpighian tubule ce l l s , the RDA was also reduced 
in both the sexes. The RDA was 0.1576 mg/ml/hr and 0.203 mg/ml/hr 
after 40 minutes in the females and the males respectively. The 
dye concentration in the haemolymph s igni f icant ly decreased 
at the respective interval and i t was cleared ftom the haemo-
lymph in about 70 minutes following inject ion (Table - 2 ) . 
The insects injected with 1.096 indigo carmine had 
0.5075 + 0.0542 »g/ml and 0.4935 + 0.0523 mg/ml i n i t i a l 
DCH in the females and the males respectively, while the 
corresponding in the begining RDA were 0,4934 mg/ml/hr and 
3S 
0,4254 mg/ml/hr. Thereafter, the RDA began to f a l l in both 
sezes and i t were 0,5554 mg/ml/hr and 0,5596 mg/ml/hr respec-
t ive ly in the females and the males a f t e r 40 minutes of 
dye in ject ion. Later, the minimum RDA was 0,1786 mg/ml/hr 
in the females and 0.224 mg/ml/hr in the males which was 
seen a f t e r 70 minutes following inject ion, And almost a l l 
the injected dye was cleared within 100 minutes from the 
haemol3niiph in both the sexes ( ' i 'abie-2). 
When 2,0^ indigo carmine was injected i n the females 
and the males, the i n i t i a l BUH were respectively 1 ,0185 + 0, 
0,0546 mg/ml and 1 ,0045 + 0,021 mg/ml and the RDA was 0,756 
mg/ml/hr in both the sexes. After 40 minutes, the RDA was 
0,574 mg/ml/hr and 0,56 mg/ml/hr which gradually depleted to 
0,2064 mg/ml/hr and 0,2154 mg/ml/hr in the females and the 
males respectively, fol lowing 100 minutes of dye in ject ion. 
At each interval , the depletion in the dye concentration of 
the haemolymph was s t a t i s t i c a l l y s igni f icant as compared to 
preceding concentration. In about 150 minutes, nearly a l l 
injected dye was eliminated from the haemoljrmph in both the 
sexes (Tab le -2 ) , 
In the females, the i n i t i a l DCH was 2,0212 + 0,0.r-422 
mg/ml and RBA started with 0,9274 mg/ml/hr after 10 minutes 
following the injection of 4,09^ indigo carmine, while in 

the males the DCfH was 1 .9775 i 0.0369 mg/ml and corresponding 
RDA was 0.905 mg/na/hr for the corresponding concentration 
of indigo carmine. In both the sexes, the RDA slowed down 
at subsequent interva ls . After 100 minutes of in ject ion of 
the dye the RDA was decreased to 0.672 mg/ml/hr in the 
females and 0.658 mg/ml/hr in the males. Further, almost 
a l l injected dy^ was cleared from the haemolymph within 3 
hours and 40 minutes (Table - 2 ) . 
( i i ) Chrotogonus trachypterus 
In the females and the males (4-day old) after i n j e c t -
ing 0.5?^ indigo carmine, the DCH were 0.238 + 0.021 mg/ml 
and 0.245 mg/ml respectively and the RDA by the malpighian 
tubules were 0.091 mg/ml/hr and 0.105 mg/ml/hr. Further, 
the RDA slowed down in both sezes as the concentration of 
the dye in the haemolymph decreased. The f a l l in the DCH 
was s t a t i s t i ca l l y s igni f icant at each observation when 
eempared t® previous value. iJi both the sexes, tota l dye 
was absorbet from the haeMolymph in nearly 3 hours and 10 
•iamtes (Tab le -3 ) . 
When the insects were injected with 1.0^ indigo-
carmine the DCl were 0.4935 mg/ml and 0.4795 mg/ml in the 
females gru^  the males respectively soon a f ter in ject ion 
and the corresponding RDA by tJie malpighian tubules began 
i2 
with 0.r33 mg/ml/hr and 0.126 mg/ml/hr respectively. Then, 
the RDA gradually reduced to 0.0962 mg/ml/hr and 0.0840 
mg/ml/hr in the respective sezes, The gradual f a l l of the 
DCH was s igni f icant at each interval . In the females, 
indigo carmine was cleared in about 4 hours and 10 minutes 
while in 14 males, i t took 5 hours and 10 minutes (Tab le -3 ) . 
After 10 minutes following the in ject ion of 2.0?^ 
indigo carmine in the haemocoel of the females and the males 
the i n i t i a l DCH were 0.9835 + 0.028 mg/ml and 0.9625 + 0.035 
mg/ml respectively. The i n i t i a l RDA were 0.168 mg/ml/hr in 
each sex. Subsequently the RDA gradually decreased in both 
the sexes. Again this reduction in DCH was s t a t i s t i c a l l y 
s igni f icant at each interval . Further, in a l l insects, dye 
was cleared from haemolymph in about 8 hours and 10 minutes 
(Tab le -3 ) . 
The i n i t i a l DCH were 1.8357 + 0.0055 mg/ml and 1.8795 ± 
0.0361 «g/ml in the females and the males injected with 4,09^ 
indigo carmine. The respective i n i t i a l RBA were 0.2257 mg/ml/hr 
and 0.2205 mg/ml/hr. Further, the RDA gradually reduced 
upto 0.147 mg/ml/hr and 0.168 mg/ml/hr in 4 hoxirs and 10 
minutes and f ina l l y i t became 0.0735 mg/ml/hr and 0.0683 
mg/ml/hr in the females and the males respectively a fter 
11 hours and 10 minutes following dye in ject ion. However, 
47 
rate , while in males the RDA was 0,0175 mg/ml/hr a f te r 21 
hours and then dye was absorbed nearly with similar r a te . 
Almost at each observations, the f a l l in DCH was s t a t i s t i -
ca l ly s igni f icant . The females toolc about 43 hours in the 
absorption of entire in jected dye, while the males could 
eliminated i t about 47 hours (Tab le -4 ) . 
( i v ) Diacr is ia obliqua 
When one day old 5th ins tar larvae of D. obliqua were 
injected with 0,5% indigo carmine, the i n i t i a l concentration 
of the dye in the haemolymph (BOH) was 0.161 + 0.0295 mg/ml. 
!Ehe i n i t i a l rate of dye absorption by the malpighian tubules 
(RDA) was 0.301 mg/ml/hr. The depletion in the dye concen-
tration was s ta t i s t i ca l l y s igni f icant . Further, the entire 
dye was cleared from the haemolymph in 40 minutes (Tab le -5 ) . 
In the larvae injected with 1.0% indigo carmine, the 
i n i t i a l DCH and RDA were 0,3325 + 0.0368 mg/ml and 0.4654 mg/ml/ 
hr respectively. After 40 minutes f o l l ow i i ^ the in ject ion of 
indigo carmine, the RDA reduced to 0,1786 mg/ml/hr. However, 
the malpighian tubules could absorb almost a l l the injected 
dye of the haemolymph in 70 minutes. The f a l l of dye concen- ^ 
trat ion in the haemolymph was s t a t i s t i c a l l y s igni f icant at 
each interval ( T ^ l e - 5 ) . 
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WHen the larvae were injected with 2.0^ indigo carmine 
in the beginning they had 0 .6405 mg/ml DCh and 0 .532 mg/ml/hr 
RDA. This rate gradually reduced to 0 . 2904 mg/ml/hr a f te r 
70 minutes following dye injection. Almost entire dye was 
absorbed by the malpighian tubules in 100 minutes. Again, 
the depletion in the dye concentration at each interval was 
s t a t i s t i c a l l y s igni f icant ( Table-5). 
After injecting 4.0% indigo carmine to these larvae, 
the i n i t i a l DCH was 1 + 0.061 mg/ml and in the beginning 
the dye was absorbed by the malpighian tubules at the rate 
of 0 . 6 2 3 mg/ml/hr. Further, the RDA was 0 .602 mg/ml/hr a f ter 
40 minutes of dye in ject ion . This decrease was s t a t i s t i ca l l y 
signif icanto Then, the RDA further slowed down and became 
0 .168 mg/ml/hr after 160 minutes following the inject ion of 
the dye. The later f a l l in DCH was also s igni f icant . Thus, 
f i na l l y the RDA became 3 . 7 times less than that of the 
beginning RDA. The entire injected indigo carmine was 
approximately eliminated from the haemolymph in about 190 
minutes (Table -5 ) . 
!)3 
3. E f f ec t of d i f ferent concentrations o f 0~0-dimeth.yl"-S" 
(N-methyl carbomoyrjil methyl) phosphorodithioate (Rogor) 
on the absorptive e f f ic iency of the ma lp i^ ian tubulee. 
( i ) Adult Dysdercus eingulatus 
A. Inject ion Method; 
When 0,0059^ Rogor and soon a f t e r 2.0?^ indigo carmine 
was injected in the females and the males of D. cingulatus« 
the i n i t i a l DCH were respectively 0.7385 mg/ml and 0.7525 
mg/ml showing variat ions. The i n i t i a l RDA was 0.063 mg/ml/hr 
in both sexes. The RDA remained similar to that of controlled 
insects upto 7 hotjrs fol lowing the in ject ion of the dye. A f t e r -
wards, i t gradually reduced at subsequent observation hours. 
Thus, the RDA after 11 hours of dye in ject ion was 0.0254 mg/ml/ 
hr. The f a l l in DCH was s t a t i s t i c a l l y s igni f icant almost at 
each interva l . At 17 hours following the dye in ject ion, the 
DCH were 0.0945 mg/ml and 0.112 mg/ml which were s t a t i s t i c a l l y 
s i gn i f i cant as compared to their respective control. Moreover, 
in both sexes the injected dye disappeared from the haemolymph 
in about 23 hours (Tab le -6 ) . 
The i n i t i a l DCH in the females and males were 0.7595 
mg/ml and 0.7735 mg/ml when the adults were injected with 
0 . 0 1 R o g o r and 2.095 indigo carmine. In the beginning this 
dye was eliminated from the haemolymph at the rate o f 0.063 
b i 
mg/ml/hr in both eases. The RDA was inhibited after 5 hours 
as compared to control, when i t was 0.042 mg/ml/hr. After 
17 hours following the dye injection the RDA became 0.0175 
mg/ml/hr and 0.0158 mg/ml/hr in the females and -the males 
respectively. The DCH was s igni f icant ly dropped within 15 
ho\rrs following the inject ion of the dye as compared to the 
values at consecutive interva ls . In addition to this , the 
malpighian tubiiles took 33 hours in the females and 37 hours 
in the males to clear the dye from their haemolymph. At 17 
hours of dye injection the DOE were 0.196 mg/ml/hr and 
0.2275 mg/ml/hr, s ign i f icant ly higher at 5*0^ level as 
compared to control (Table-6, 10). 
When the adults were injected with 0,029SRogor and 
subsequently 2.0?^ indigo carmine, the i n i t i a l DCH in the 
females and the males were 0.7385 mg/ml and 0.7525 mg/ml. 
Then the dye was absorbed by the malpighian tubules at the 
rate of 0.063 mg/ml/hr and after 3 hours fol lowirg the dye 
in ject ion the RDA began to f a l l and i t was 0.0525 mg/ml/hr 
in the females and 0.049 mg/ml/hr in the males. Consequently, 
fol lowing 17 hours of dye injection, the DCH were respectively 
0.2608 + 0.024 mg/ml and 0.2887 + 0.0352 mg/ml in the females 
and the males. These values were s igni f icant ly higher as 
compared to control (Table -10) . There was s ta t i s t i ca l l y 
s igni f icant reduction in the dye concentration of the haemolymph 
at each time of observation upto 13 hoiars following injection 
in both sexes. Even after 47 hours of dye injection, the 
females and the males had 0.0998 mg/ml and 0.1155 mg/ml dye 
in their haemolymph respectively (Tab le -6 ) . 
The females and the males injected with 2.0^ indigo 
carmine after 15 hotirs fol lowii^ the injection of 0.0059^ 
Rogor respectively had 0.7385 mg/ml and 0.7455 mg/ml dye 
concentration in the respective sexes. The absorption of 
the dye by the malpighian tubules was at the rate of 0,035 
mg/ml/hr in both the sexes. As compared to control (0,063 
mg/ml/hr), i t was slow rate . The observations could only 
be taken up to 41 hours following the injection of the dye 
due to high mortality. Even after 41 hours following the 
dye injection, the DCH were 0.189 mg/ml in the females and 
0.2135 mg/ml in the males. Further, the faU. in dye concen-
tration of the haemolymph was s igni f icant at 5.0?^ level 
when compared among two consecutive observations upt© 9 
hours following the dye injection. After 9 hours, the 
E M were 0.0245 mg/ml/hr and 0.021 mg/ml/hr in the females 
and the males respectively (Table-7) . The BCH was s i g n i f i -
cantly higher when compared with their respective control 
followiBg 17 hours of dye injection (Table-10) . 
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than those of the respective control (Talyles-8 & 10). 
In the females and the males topical ly treated with 
0.04^ Rogor following the injection of the dye, the i n i t i a l 
DCH were 0,7455 mg/ml and then the RDA were 0,0595 mg/ml/hr. 
Further, a f ter 5 hours, the RDA began to decrease respectively 
showing 0.042 mg/ml/hr and 0.049 mg/ml/hr as compared to their 
respective control. Following 17 hours of dye injection in 
both sexes, the DCH were s igni f icant ly higher when compared 
with respective untreated insects. The entire dye was absorb-
ed by the malpighian tubules in about 55 hours in the females 
and 37 hours in the males (Tables-S & 10). 
When 2,0% indigo carmine was injected after 15 hours 
following the topical application of 0.01 Rogor, the i n i t i a l 
DCH were 0.7665 mg/ml and 0.7525 mg/ml in the females and 
the males respectively and then the dye was absorbed at the 
rate of 0.0525 mg/ml/hr. These values were lower than those 
of the respective control. Moreover, the dye concentration 
in the females and the males were 0.196 mg/ml and 0.189 mg/ml 
respectively following 17 hours of dye inject ion which were 
comparatively higher than those of the respective control 
(Table 10). The time for complete elimination of the injected 
dye was enhanced to 31 hours in both sexes (Table -8 ) . 
But, when 0.02?^ Rogor was topica l ly applied on each 
sex and dye was injeigted a fter 15 hours, the total d5« could 
not be excreted even in 45 hoxirs in both sexee and there were 
s t i l l 0.0788 + 0.0423 mg/ml and 0.0998 + 0.0531 mg/ml dye 
present in the haemolymph of the females and the males 
respectively. The i n i t i a l RDA was 0.0525 mg/ml/hr in both 
the sexes, which lasted for 3 hours fol lowing dye in ject ion. 
Then the RDA reduced and there were 0.0123 mg/ml/hr in the 
females and 0.0105 mg/ml/hr in the males a f ter 19 hours of 
dye in ject ion. However, the depletion in the DCH was s i g n i -
ficant at 5.0?S level upto 17 hours fol lowing the dye in ject ion 
in the females and 15 hours in the males. Thereafter, the 
RDA was insigni f icant at subsequent intervals as compared 
to previous value. Again the DCH values of the respective 
sexes were s igni f icant ly higher at 17 hours following dye 
inject ion when compared with respective control (Table -10) . 
However, the dye absorption stopped a f ter 41 hoiirs and 43 hours 
in the females and the males respectively. Further, when the 
adults of this species were applied with 0.04^ Roger, the 
i n i t i a l RDA reduced further and became 0.042 mg/ml/hr in both 
sexes and this rate was gradually reduced to zero a f ter 39 
hours. The i n i t i a l DCH were 0.7455 ± 0.056 mg/ml and 0.7805 ± 
0.0376 mg/ml which gradually decreased s igni f icant ly at each 
interval up to 9 hOTirs and 11 hours in the females and the 
males respectively. Thereafter i t reduced ins igni f icant ly at 
subsequent intervals . After 17 hours of dye injection, the DCH 
in each sex was s ign i f i cant ly higher when compared with un-
treated insects of the respective sex (Tables 9 & 10). 
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( i i ) Adult Chrotogonus trachypterue 
A. Injection Method 
When the adults were injected with 0«025^Rogor and 
subsequently 2.0$^ indigo carmine, the i n i t i a l DCH in the 
females and the males were 0.9765 + 0,032 mg/ml and 0,955.5 
+ 0.0342 mg/ml, then the dye was ate orbed by the malpighian 
tubules at the rate of 0,168 mg/ml/hr and 0,161 mig/ml/hr 
respectively. Following 4 hours and 10 minutes of dye i n -
jection, the RDA was 0,1102 mg/ml/hr in the females, which 
was 0,028 mg/ml/hr less than the respective control. In 
the males the corresponding RDA was 0,0858 mg/ml/hr and i t 
was 0,0312 mg/ml/hr less than the control males. These 
rates further reduced gradually and became 0,0315 mg/ml/hr 
in the females and 0.0525 mg/ml/hr in the males after 8 hours 
and 10 minutes of dye in ject ion. Almost the entire dye was 
absorbed by the malpighian tubules in about 9 hours and 10 
minutes. However, in the males the DCS was s igni f icant ly 
higher ( t = 2,4379; P^O.05 ) as compared to controls at 7 hours 
and 10 minutes of dye injection (Tables-11, & 15). 
The i n i t i a l DCH in the females and the males were 
1 .0045 + 0.0021 mg/ml and 0.9835 + 0.028 mg/ml when they 
were injected with 0,04^ Rogor. I n i t i a l l y the dye was absorbed 
at the rate of 0,168 mg/ml/hr in both sexes. The gradual 
depletion in the RDA by the malpighian tubules o f the females 
VBB similar to the control upto 2 hours and 10 minutes and 
thereafter i t decreased to 0.133 mg/ml/hr which was 0.007 
mg/ml/hr less than the respective RDA of the controls, while 
in the males the RDA was affected a f te r 3 hottrs and 10 minutes 
fol lowing the injection of the dye. This value was 0.028 
mg/ml/hr less than the respective untreated insects. Further, 
the RDA "by the malpighian tubules decreased in subsequent 
observations and the minimum RDA was 0.0158 mg/ml/hr. Moreover, 
following 7 hours and 10 minutes of dye injection the DCH 
were respectively 0.217 + 0.0342 mg/ml and 0.168 + 0.021 mg/ml 
in the females and the males and these values were s i g n i f i -
cantly higher as compared to the respective control and the 
dye was absorbed at the rate of 0.07 mg/ml/hr and 0.049 
mg/ml/hr respectively. The malp i^ ian tubules took 11 hours 
and 10 minutes to absorb almost a l l dye from the haemolymph 
(Tables 11 & 15). 
When 0.089$ Rogor and soon a f te r 2,0?^ indigo carmine 
was injected in the females and the males the i n i t i a l DC!H 
were respectively 0.9905 + 0.021 mg/ml and 0.9695 + 0.0342 
mg/ml and in the beginning the RDA was 0.168 mg/ml/hr and 
0.161 mg/ml/hr. The e f f ec t on the RDA was commenced a f t e r 
70 minutes following dye injection i n the females, idaen i t was 
0.14 mg/ml/hr. While in the males the RDA slowed down to 
0 . 1 1 9 mg/ml/hr after 2 hours and 10 minutes. Thereafter these 
values reduced further. After 7 hours and 10 minutes of dye 
inject ion the malpighian tuhules of the female and the males 
absorbed dye at the r a te of 0,0613 mg/ml/hr and 0,049 mg/ml/hr 
respectively, when the DCH were correspondingly 0,2503 mg/ml 
and 0.266 mg/ml, showing s igni f icant presence of dye in the 
haemolymph in comparison to the respective controls. Further, 
almost a l l dye was elitoinated from the haemolymph in 1 3 hours 
and 10 minutes in the females and in H hours and 10 minutes 
in the males. However, the reduction in DCH after 11 hours 
and 10 minutes of dye in ject ion was s t a t i s t i ca l l y i n s i g n i f i -
cant at subsequent observations (Tables 11 & 15). 
The females and the males injected with 2,0?^ indigo 
carmine a f ter 15 hours fol lowing the inject ion of 0o02?S 
Rogor respectively had 0.9835 + 0.028 mg/ml and 0.9695 ± 0,0342 
mg/ml dye concentration in the haemolymph. The absorptions 
of the dye by the malpighian tubules was at the rate of 
0,14 mg/ml/hr in the females and 0,154 mg/ml/hr in the males. 
As compared to control (0.168 mg/ml/hr) these rates were 
reduced. Following 7 hours and 10 minutes o f dye in ject ion 
the RDA in the females and the males reduced to 0.0683 mg/ml/hr 
and 0.063 mg/ml/hr and at this interval 0.2503 + 0,0157 mg/ml 
and 0,224 + 0,032 mg/ml dye remained in the haemolymph of the 
respective control. Though thfe reduction ih the DCH at each 
interval was s igni f icant , the malpighian tubules took 3 hours 
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more than the time taken hy those of untreated insects to 
absorb nearly a l l the dye present in the haemolymph. Further 
when adults of C, trachypterus were injected with 0,0A% 
Rogor and 2.0$^ indigo carmine the i n i t i a l DCH were 0,9765 + 
0.052 mg/ml and 0.9415 + 0.028 mg/ml in the females and the 
males respectively. The e f f ec t of Rogor on the RDA occurred 
from the beginning and i n i t i a l l y i t were respectively reduced 
to 0.105 mg/ml/hr and 0.106 mg/ml/hr and then these values 
further reduced at subsequent observations. The reduction 
in the DCS slowed down at each interval as compared to control. 
Further the DCH at the 7 hours and 10 minutes after dye i n j e c -
tion s igni f icant ly h i ^ e r in both sexes (Female; t = 7.7945; 
P>0 .05 ; Male t = 7.4161, P > 0 . 0 5 ) . The total dye was cleared 
in nearly 18 hotirs and 10 minutes in both sexes (Tables-1 2 & 15) 
When 2.0% indigo carmine was injected after 15 hours 
fol lowing the injection o f 0.08?^ Rogor, the i n i t i a l DCH were 
1.0115 + 0.061 mg/ml and 0.9555 + 0.0342 mg/ml in the females 
and the males. Almost a l l injected indigo carmine was cleared 
from the haemolymph in 24 hoijrs and 10 minutes in both sexes. 
The i n i t i a l RBA was 0.084 mg/ml/hr and i t was less than that 
of untreated insects. Further i t reduced to 0.056 mg/al/hr 
fol lowing 7 hours and 10 minutes of dye injection. And at this 
stage the DCH were s igni f icant ly M ^ e r than that of the r e s -
pective control. In addition to this , the f a l l in DCH was 
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s t a t i s t i c a l l y insigni f icant at eacJi interval a fter 14 hours 
and 10 minutes following the dye in ject ion (Tables-12 & 15). 
B. Topical Method 
When each sex of C. trachypterus was injected with 
2.05^ indigo carmine fol lowing the topical application of 
0,08^ Rogor, they showed 0,9695 + 0.0342 mg/ml and 0.9625 + 
0,035 mg/ml DCH in the females and the males, respectively. 
Then the dye was absorbed at the rate of 0,0161 mg/ml/hr and 
0,168 mg/ml/hr respectively. These rates gradually decreased 
at the subsequent observations as in the control. After 7 
hotars and 10 minutes the DCH were 0,084 + 0,0257 mg/ml and 
0,1102 + 0,0476 mg/ml which were nearly similar to the r e s -
pective untreated insects. Tlie malpighian tubules took 8 hours 
and 10 minutes to absorb almost a l l injected dye in the females 
while in the males, i t enhanced to 9 hours 10 minutes (Table-13) , 
Further, when the insects were treated with 0,16^ Rogor, the 
time for complete absorption of the dye from the haemolymph 
prolonged to 10 hours and 10 minutes in both the sexes. I n i -
t i a l l y the RDA was 0,168 mg/ml/hr and then i t reduced to 0,14 
mg/ml/hr. After 3 hours and 10 minutes, the RDA were 0,105 
mg/ml/hr and 0,098 mg/ml/hr in the females and the males r e s -
pectively, which were less than the respective untreated 
insects . Following 7 hours and 10 minutes of dye in ject ion , 
the DCH were 0,154 + 0,032 mg/ml and 0,1715 + 0,0665 mg/ml 
b'y 
in the females and the males respectively, which were s i gn i -
f i cant ly higher than those of the respective control (Female 
t = 3.5505, P>0o05; Male t = 2.9630, P > 0 . 0 5 ) . 
In the females and the males topica l ly treated with 
0.32^ Rogor and then injected with the dye, the i n i t i a l LCH 
were 0.9835 + 0.028 mg/ml and 0.9485 + 0.032 mg/ml respec-
t ive ly and then RDA were 0.161 mg/ml/hr and 0.168 mg/ml/hr 
in the respective sexes. Further, a f t e r 3 hours and 10 minutes 
of the dye injection the RDA began to decrease showing 0.098 
mg/ml/hr and 0.105 mg/ml/hr as compared to their respective 
control. In both sexes, the DCH were higher s ign i f icant ly 
when compared with the respective normal insects (Table -15) . 
The entire dye was absorbed by the malpighian tubules in about 
13 hours and 10 minutes in both the sexes (Table-13) . 
When 2.0?^ indigo carmine was injected a f ter 15 hours 
fol lowing the topical application of 0.08^ Rogor the i n i t i a l 
DCH were 0.9765 + 0.032 mg/ml and 0.9695 ± 0.0342 mg/ml in 
the females and the males respectively. I n i t i a l l y the dye 
was absorbed at the rate of 0.14 mg/ml/hr and 0.154 mg/ml/hr 
respectively in the females and the males. These values were 
lower than those of the respective control. Further, the 
DCH in the females and the males were 0.203 mg/ml and 0.223 
mg/ml respectively fol lowing 7 hours and 10 minutes of dye 
7tj 
in ject ion which were comparatively higher liian tli»se of the 
respective control (Female t = 4.4334, P>0.05; Male t = 4.5255, 
P > 0 , 0 5 ) . The malpighian tubules took 3 hours more in the 
females and 4 hoxrrs more in the males for complete absorption 
of the dye in comparison to respective control. Further, the 
time for complete dye absorption from the haemolymph by the 
malpighian tubules was enhanced to 1 4 hours and 10 minutes in 
both the sexes, when insects were topical ly treated with 
0.16%Rogor. I n i t i a l l y , the DCH were 0.9905 + 0,021 mg/ml 
and 0.9835 + 0.028 mg/ml in the females and the males r e s -
pectively and then the RDA were 0,153 mg/ml/hr and 0,14 mg/ml/hr 
in the respective sexes and these values were less than the 
respective untreated insects . Following 7 hours 10 minutes 
of dye injection, the DUH were 0.3395 + 0.0342 mg/ml and 
0.3185 + 0,032 mg/ml and s ign i f icant ly higher than the r e s -
pective control (Tables 14 & 15). 
When insects were injected with 2.0?6 indigo carmine 
after 15 hours fol lowing the topical application of 0,325^ 
Rogor, the in i t i a l DCH were 0.9765 + 0,032 mg/ml and 0,9625 
+ 0,035 mg/ffll in the females and the males respectively. The 
e f f e c t of Roger on the RDA was noticed from the begining and 
i t reduced to 0,105 mg/ml/hr in both the sexes and i t conti-
nued upto 2 hours and 10 minutes and then gradually reduced 

n 
to 0.0158 in the females and 0,0105 mg/ml/hr in the males. 
Following 7 hoirrs and 10 minutes of dye injection, the DCH 
were 0,308 mg/ml and 0,224 mg/ml more in the females and the 
males respectively, in comparison to the respective untreated 
sexes. These values were also s t a t i s t i ca l l y s igni f icant 
(Ta'ble-15), in addition to th is , the malp i^ ian tubules 
could absorb nearly a l l dye from the haemolymph in 18 hours 
and 10 minutes (Table-14) , 
4. Effect of different concentratioz^ of 2,3-Dihydro-.2, 
2-dimethyl-7-beiizofaranyl methylcarbamate (Furadan) 
on the absor]3tlve ef f ic iency of the malpig^ian tubules. 
( i ) Adult Dysderus cingalatus 
A. Injection Method 
When each sex of D. cjngulatus was injected with 2. 
indigo carmine after one nour following the injection of 
0.001S^iradan, the i n i t i a l DCH were 0.7385 + 0.0448 mg/ml 
and 0.7525 ± 0.0564 mg/ml in the females and males. Then 
the dye was absorbed at the rate of 0.0665 mg/ml/hr and 
0.063 mg/ml/hr in the respective sexes. The RDA in the 
females was similar to the untreated females upto 7 hours 
and then i t reduced to 0.0446 mg/ml/hr and i t continued upto 
9 hours. Thereafter, the dye was absorbed at slower rates 
and f i n a l l y the minimum RDA was 0.0132 mg/ml/hr. In the 
males, the RDA began to reduce after 9 hours following the 
injection of the dye (0.0333 mg/ml/hr) and the minimum RDA. 
was 0.0105 mg/ml/hr. Following 17 hours of dye injection 
the DCH in both sexes was only insignif icantly higher when 
compared with the untreated insects of the respective sexes. 
However, the malpighian tubules tooic 2 hottrs more than the 
respective control (Tables-16 & 20) to absorb a l l the dyes. 
The in i t i a l DCH in the females and the males injected 
with 0.002^ Furadan and 2.0?^ indigo carmine were respectively 
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0.7595 + 0.0464 mg/ml and 0.7735 + 0.042 mg/ml and then dye 
was absorbed at the rate of 0.065 mg/ml/hr in both the sexes. 
In the females the gradual depletion in the RDA was similar 
to that o f the control upto 7 hours and thereafter the RDA 
was comparatively less a t each subsequent intervals . 0?he 
RDA between 9 hours and 11 hours fol lowing the dye in ject ion 
was 0.0333mg/ml/hr which was O.OO f^i" mg/ml/hr less than the 
respective control. Jlirther, the RDA reduced to 0.0167 mg/ml/hr 
upto 17 hours fol lowing the dye in ject ion, when the DCS was 
0.112 mg/ml. While corresponding RDA in the untreated females 
was 0.0237 mg/ml/hr and DCH was nearly half of the treated 
females. In the males the RDA began to decrease a f ter 5 hours 
and i t was only 0.007 mg/ml/hr less than respective control 
insects . Then i t gradually dropped as compared to the r e s -
pective control males. Moreover, the total time of complete 
dye absorption enhanced to 29 hours in both the sexes (Table-1 6). 
Similarly, when 0.004?^ Puradan was injected in each 
sex of D. cingulatus. the absorption of the dye by the mal-
pighian tubiales was retarded. tChe e f f e c t was observed a fter 
5 hours follewing the indigo carmine in ject ion when the RDA 
was 0.0455 mg/ml/hr and 0.042 mg/ml/hr in the females and the 
males respectively and then i t gradually reduced. After 21 
hours the RDA were 0.0053 mg/ml/hr and 0.0079 mg/ml/hr in the 
females and the mal!®»' respectively. At 17 hours, the DCH 
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were 0.1383 mg/ml and 0.182 mg/ml in the respective sexes 
and these values were s igni f icant ly higher when compared 
with respective control which had almost no dye in the haemo-
lymph (Table-20) . The minimum EDA was 0.0026 mg/ml/hr in both 
the sexes and after 2? hours 0.0788 mg/ml and 0.0735 mg/ml 
dye remained unabsorbed in the females and males. I t was not 
possible to continue the observation fur ther because of high 
mortality among the treated insects (Table -16) . 
In another set of adult D. cingulatus 2.096 indigo 
carmine was injected a fter 15 hours fol lowing the in ject ion 
of each of the respective concentrations of Puradan. In 
case of adults injected with 0.001 Puradan, the i n i t i a l 
DOH were 0.7385 + 0.063 mg/ml and 0.7735 + 0.028 mg/ml in 
the females and the males respectively which were nearly 
similar to the respective control. But the malp i^ ian 
tubules began to absorb dye at/jrate of 0.056 mg/ml/hr and 
0.0525 mg/ml/hr in the respective sexes, which were lower 
than the respective control. Further, the RDA gradually 
dropped as time passed upto 17 hours a f te r injecting the dye 
the f a l l in the DCH at consecutive intervals were s t a t i s t i -
cal ly s igni f icant and then the changes were ins igni f icant . 
Following 17 hours of the dye in ject ion, the DCH in the 
females and the males were 0.133 mg/ml and 0.1523 mg/ml which 
were s igni f icant ly higher than those o f the resp»®ti^fi control. 
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Almost a l l dye vas absorbSd from the haemolymph in 31 hours 
(Tables-17 & 20 ) . 
B. Topical Method 
When 0.002^ Furadan was topical ly applied and soon 
after 2.0?^ indigo carmine was injected in the females and 
the males of D. cingulatus. the i n i t i a l DGH were respectively 
0.7385 + 0.0448 mg/ml and 0.7525 + 0,0469 mg/ml. The RDA 
were more or less similar that of the respective control at 
subsequent intervals. The total time of dye absorption was 
also unaffected in both the sexes (Table-18) . 
The in i t i a l DCH in the females and the males were 
0.7525 + 0.0564 mg/ml and 0.7665 + 0.032 mg/ml when the 
adults were topical ly treated with 0.004% Furadan and 
injected with 2.0% indigo carmine. During the seven hours 
following,the dye injection the RDA in the treated females 
was similar to that of control females. While, in the 
treated males the RDA was similar to that of the respective 
controai upto 9 hours and then i t dropped to 0.035 mg/ml/hr. 
I t was followed by further decrease at each interval . After 
17 hours the RDA was 0.0105 mg/ml/hr in the females and i t 
more ©r less continued upto 25 hours and then i t reduced t® 
0.0053 mg/al/hr. In the Males, the RDA was 0.0079 mg/ml a f ter 
15 hours following the dye injection and then this rate was 
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more or l e s s maintained un t i l the clearance of the dye from 
the haemoljnnph. However, the depletion in DCH was s t a t i s t i -
ca l l y ins ign i f i cant a f t e r 17 hours, when compared with that 
of consecutive inte rva l s . But, at I7 ho^^rs, the DCH in the 
females and the males were respect ively 0o140 mg/ml and 
O0I523 mg/ml which were s i gn i f i cant ly higher than that of 
the respective control (Tab le -20) , In the females, the 
tota l dye was cleared from the haemolymph in about 35 hoTirs 
while in the males i t tooK: 35 hours (O-'able- ig )o The time 
of dye elimination from the haemolymph by the malpighian 
tubules enhanced to 39 hours and 43 hours in the females and 
the males fol lowing the topical appl icat ion of O.OOSJ^ Puradan 
as against 19 hours and 21 hoxirs in the untreated insects . 
The i n i t i a l DCJH were 0«731 5 ± 0,0448 mg/ml and 0.7875 + 0.0315 
mg/ml in the respective sexes. After 7 hours, the RDA reduced 
to 0.035 mg/ml in both the sexes and then i t gradually dropped 
to O0OIO5 mg/ml fo l lowing 17 hours o f dye in ject ion and there -
a f ter the rate varied from 0.0105 mg/ml/hr to 0,0026 mg/ml/hr 
in both the sexes. The f a l l in DCH were s t a t i s t i c a l l y i n s i g -
n i f i cant a t each interval a f ter 9 hours and 11 hours fo l lowing 
the in ject ion of dye in the females and the males respect ive ly 
(Tables-18 & 20). 
In another set of adult D. cin^ulatus 2.0^ indigo 
carmine was injected a f t e r 15 hours fo l lowing the topica l 
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application of d i f f e rent concentrations o f Puradan, When 
0.00295 Furadan was top ica l ly applied the i n i t i a l DCH were 
almost similar to the respective control. The i n i t i a l RDA 
in both sexes was 0.0525 mg/ml/hr which was slower than that 
of control and i t continued upto 5 hours. Thereafter i t 
gradually reduced with the lapse of time. Following 17 hours 
of dye injection the DCH were s ign i f icant ly h i ^ e r in the 
treated adults than the respective control i n both sexes 
(Table-20) . Almost a l l dye was cleared from the haemolymph 
in 27 hours in both the sexes. Further, when each sex of 
D. cingulatus was topica l ly treated with 0.004?^ Furadan and 
dye was injected a f ter 15 ho\jrs, the i n i t i a l DCH were 0.7315 + 
0.061 mg/ml and 0.7455 + 0.056 mg/ml in the females and the 
males respectively. The in i t i a l RDA were 0.049 mg/ml/hr in 
both the sexes, which were slower as compared to control 
i i ^ec t s . The RDA became firrther reduced and after 19 hours 
in the females and the males respectively showed 0.014 mg/ml/hr 
and 0.0123 mg/ml/hr dye absorption. The depletion in DCH of 
the females at each interval was s t a t i s t i c a l l y s igni f icant 
only upto 21 hours, while in the males i t was upto 17 hours 
fol lowing the dye in ject ion. Then DCH began to reduce i n s i g -
n i f icant ly when compared with the ear l i e r ra te . Besides this , 
at 17 hours following the injection of dye, the DCH in the 
females and the males were higher when compared with respective 
control. Moreover, the malpighian tubules could absorbed a l l 
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dye from the haemolymph in about 47 tiours in both the sexes 
as compared to 19 hours and 21 hours with untreated females 
and the males respectively (Tables-19 & 20). 
( i i ) Adult Ohrotogonus trachypterus 
A. Injection Method 
u 
When 0,001il^radan and soon after 2% indigo carmine wis 
injected in the females and the males o f C. trachypterus. the 
i n i t i a l DCH were respectively 0.9485 mg/ml + 0.032 mg/ml and 
0.9765 + 0.052 mg/ml and then the RDA was 0.161 mg/ml/hr in 
both sexes. Afterwards i t reduced to 0.154 mg/ml/hr. Follow-
ing 130 minutes of the dye injection in the females the EDA 
dropped to 0,126 mg/ml/hr which was 0.014 mg/ml/hr, less than 
that of the respective control and l a te r i t reduced to 0.098 
mg/ml/hr which was 0.021 mg/ml/hr less than that of the un-
treated females. In comparison to this in the males, the 
RDA began to decrease a f ter 3 hours and 10 minutes of dye 
in ject ion and i t was 0.028 mg/ail/hr less than that of the 
respective control. F inal ly , the RDA were further reduced 
and the minimum RDA was 0.042 mg/ml/hr in the females and 
0.063 mg/ml/hr in the males. Moreover, the total dye was 
cleared in about 9 hours and 10 minutes of dye in ject ion in 
both sexes (Table-21). 
Tile in i t i a l DCH in the females and the males *ere 
0.9625 mg/ml + 0.035 mg/ml and 0.9695 + 0.0542 mg/ml when the 
adults were injected with 0,002% Furadan and indigo carmine. 
In the beginning this dye was absorbed from the haemolymph 
at the rate of 0.161 mg/ml/hr in the females and 0.168 mg/ml/jar 
in the males. The RDA were inMbited in both sexes a f te r 
2 hoiirs and 10 minutes of dye injection as compared to control, 
when i t were 0.126 mg/ml/hr and 0.119 mg/ml/hr in the females 
and the males respectively. After 7 hoiars and 10 minutes, 
the RDA became 0.0647 mg/ml/hr and at this period, the values 
of DCH were s igni f icant ly higher than that of the respective 
control (Table-25). The malpighian tubules took 2 hours more 
to clear nearly a l l dye from the haemolymph (Table-21) as 
compared to untreated insects. 
When these grasshoppers were injected with 0.004?^ 
£\iradan and 2^ indigo carmine, "tiie i n i t i a l DCH in the females 
and the males were respectively 0.9905 mg/ml + 0.035 mg/ml 
and 0.9625 mg/ml + 0.035 mg/ml but i n i t i a l RDA was 0.168 
mg/ml/hr in both sexes, wMeh was similar to normal adults. 
Then RDA reduced to 0.14 mg/ml/hr and 0.133 mg/ml/hr in the 
females and the males respectively. These values were less 
than that of the respective control. Further, these values 
decreased gradually in subsequent intervals . The RDA were 
respectively 0.07 mg/ml/hr and 0.0543 mg/ml/hr, after i ho\rrs 
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and 10 minutes of dye in ject ion. Jtirther, at this stage 
the quantity of the dye in the haemolymph was s t i l l s i g n i -
f i cant ly higher as compared to the control . Even at 8 hours 
and 10 minutes of dye injection, there was 0.1645 mg/ml + 
0.0622 mg/ml dye in the haemolymph of the females and 0.175 
mg/ml + 0.0442 mg/ml in that of the males and time of almost 
complete elimination of the dye was about 12 hours and 10 
minutes in both sexes. I t was 4 hours more than that of the 
control (Table-21). 
When 2% indigo carmine was in jected ,a f ter 15 hours 
fol lowing the injection of 0.001 % Furadan, the i n i t i a l DOH 
were 0.9555 + 0.0342 mg/ml and 0.9345 + 0.021 mg/ml in the 
females and the males respectively. The RDA decreased from 
the beginning as compared to respective control and i t were 
0.154 mg/ml/hr in the females and 0.161 mg/ml/hr in the males. 
Later there was further f a l l and RDA were 0.14 mg/ml/hr in 
both sexes. At 7 hours and 10 minutes of dye in ject ion, the 
DOH were 0.14 mg/ml + 0.0342 mg/ml and 0.147 mg/ml i n the 
females and the males and these values were s ta t i s t i ca l l y 
higher (Female t = 3.089, P>0 .05 ; Male t = 2.8504, P>0 .05 ) 
that than of the respective control. Moreover the tota l dye 
was cleared from the haemolymph in about 9 hours and 10 minutes 
in both sexes. Further, in the females and the males injected 
with 0.002?^ Fiiradan, the i n i t i a l DCH were nearly s imilar to 
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that of the respective sexes of the untreated grasshoppers. 
But the absorption of the dye began at slower pace showing 
0,153 mg/ml/hr and then i t gradually decreased at subsequent 
interva ls . Following 7 hours and 10 minutes of dye in ject ion, 
the RDA in the females and the males were respectively 
0,0699 mg/ml/hr and 0,07 mg/ml/hr and at this stage the DCH 
were s igni f icant ly higher than the respective control. In 
addition to this , the to ta l time of dye absorption was 12 hours 
and 10 minutes in comparison to 8 hours and 10 minutes in the 
control (Tables-22 & 25). 
Beside this , when 2% dye was injected a f ter 15 hours 
fol lowing the injection of 0,004?S Furadan, the i n i t i a l DCH 
were nearly similar to the DCH of the corresponding control 
insects. The e f f ec t of Furadan on the RDA was apparent from 
the beginning and the i n i t i a l RDA reduced to 0,105 mg/ml/hr 
in both sexes upto 130 minutes. Further, i t gradually dropped 
and i t was 0,056 mg/ml/hr following 7 hours and 10 minutes 
of dye inject ion. At this interval , the DCH were s igni f icant ly 
higher than the respective sexes of the untreated insects 
(Table-25) . Even a f ter 8 hours and 10 minutes the females 
and the males had 0,34-65 mg/ml + 0,032 mg/ml and 0,3255 mg/ml 
+ 0.0464 mg/ml dye in their haemolymph and afterwards, the 
RDA were 0,0455 mg/»l/hr and 0.0542 mg/ml/hr respectively. 
F ina l ly , i t reduced to 0,021 mg/ml/hr i n the females and 
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0.0158 mg/ml/hr in the males. Further, the time for almost 
complete absorption of the dye was 17 hours and 10 minutes 
in the females, while i t took 16 hours and 10 minutes in the 
males (Table-22), 
B. topical Method 
When each sex was injected with indigo carmine 
fol lowing the topical application of 0.004?6 Furadan, they 
showed 0.9835 mg/ml + 0.028 mg/ml and 0.9485 mg/ml + 0.032 
mg/ml DCH in the females and the males respectively. In the 
"beginning the dye was absorbed at the rate of 0.161 mg/ml/hr 
and 0,168 mg/ml/hr respectively. Then i t gradually decreased 
at each consecutive interva l , similar to the respective control 
and the f a l l was s t a t i s t i c a l l y s ign i f icant . There was no 
change in the time of complete dye absorption (Table-23) . 
The time for complete dye absorption from the haemolymph 
by the malpighian tubules was enhanced to 9 hours and 10 minutes 
in both sexes, following the topical application o f 0.0085^ 
Puradan. In i t i a l l y the RDA was 0.168 mg/ml/hr in both sexes 
and a f te r 4 ho\ars and 10 minutes, i t began to decrease as 
compared to the control, when i t was 0.091 mg/ml/hr. However, 
in the males, the RDA was l e ss as compared to the control 
fol lowing 3 hours and 10 minutes of dye in ject ion. Later , 
the dye absorption further dropped regular ly as the time 
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passed. Following 7 hours and 10 minutes of dye in ject ion , 
the DCH in the females and the males were respectively 0,161 
mg/ml + 0.028 mg/ml and 0.1103 mg/ml + 0.0476 mg/ml and i t 
was s ign i f icant ly Higher (Female t = 3.68':59, P>0.05; Male 
t = 1 . 5 1 7 6 , P<0 ,05 ) only in females when compared with control. 
In addition to this, the malp i^ ian tubules took 1 hour more 
as compared to the control to absorb nearly a l l the dye from 
the haemolymph. 
In the females and the maiLes topical ly treated with 
0.016% Furadan, following the in ject ion of the dye, the i n i t i a l 
DCH was 0.9835 mg/ml in both sexes and in the beginning RDA 
was similar to the control insects. After 2 hours and 10 minutes, 
the RDA in the females became slow as compared to control while 
in the males i t happened so, fol lowing 3 hours and 10 minutes 
of dye in ject ion. Later, at various length of time the itDA 
re l a t i ve ly dropped. Thus following 7 hours and 10 minutes of 
dye in ject ion, the RDA were 0.0682 mg/ml/hr and 0.07 mg/ml/hr 
in the females and the males respectively and the corresponding 
DCH were 0.196 + a m s mg/ml and 0.210 + 0.035 mg/ml. These 
values were s ta t i s t i ca l l y higher than that of the respective 
control. The total dye was absorbed in about 11 hours and 
10 minutes in both sexes (Tables-23 & 25). 
In another set of experiment, 0.0049^ Furadan was top i -
cal ly applied on each sex, before 15 hours o f the dye in ject ion. 
Im such insects time of entire dye elimination was not af feeted 
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and i t was absorbed in nearly 8 hours and 10 minutes in both 
sexes as in the control. However, the i n i t i a l RDA was 0,161 
mg/ml/hr which was only 0.007 mg/ml/hr less than the control, 
l a t e r , the RDA at consecutive intervals were nearly similar 
to the untreated insects (Table-24). 
When 2% indigo carmine was injected a f ter 15 hoiirs 
fol lowing the topical application o f 0.008^ Furadan, the DCH 
in the females and the males were respectively 0.9555 + 0.0342 
mg/ml and 0.9695 + 0.0342 mg/ml which were nearly similar to 
that of the respective control. But the i n i t i a l RDA reduced 
to 0.14 mg/ml/hr in both sezes. Later, tlie RDA regular ly 
dropped at the subsequent intervals in comparison to the r e s -
pective control of the respective sexes. Following 7 hours 
and 10 minutes of dye in ject ion, the DCH were 0.2818 + 0.024 
mg/ml and 0.2765 + 0.0257 mg/ml in the females and the males 
respectively which were signifi.cantly higher than the respective 
untreated insects showing almost neg l ig ib le dye i n the haemolymph, 
After 8 hours and 10 minutes 0.21 + 0.035 mg/ml and 0,2083 + 
0.0431 mg/ml dye was s t i l l l e f t in the haemolymph of the r e s -
pective sexes, but' in the next 4 hours, this dye was also 
absorbed by the malpighian tubules (Table -24) . Thus as compared 
to the respective control there was 4 hours more required for 
the complete absorption of the dye by the respective sexes. 
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5. E f f ec t of di f ferent concentrations of Dichloro diphenyl 
trichloroethane (DDT) on the absorptive ef f ic iency of the 
malpighian tubules. 
( i ) Adult Dysdercus cingulatus 
A, Injection Method 
¥hen 2% indigo carmine was injected soon a f ter 1 hour 
fol lowing the injection of 0,025?^ DDT, the i n i t i a l DCH and 
RDA in the females and the males were similar to that of the 
respective control and total time of dye absorption were also 
similar to the respective control. However, the reduction in 
blood volume was observed after 5 hours and percent loss in 
blood volume were 5.72 and 1,87 at 7 ho^^rs in the females and 
the males respectively and further, gradual reduction in blood 
volume were respectively 11.41?^ and 12.479^ t i l l the clearance 
of the dye. Again, the in i t i a l observed DCH were 0.7525 + 
0.0564 mg/ml and 0.7735 + 0.042 mg/ml in the females and the 
males respectively, injected with 0.05% DDT. The reduction 
im haemolymph volume was observed at 5 hours in the females 
and 3 hours in the males and these respective values were 
2.81% and 0.939^. Then, the blood volume were gradually lossed 
up to 22.67% and 22.27% at 17 hours following the in ject ion of 
2% indigo carmine. After 5 hours, the RDA was h i ^ e r at each 
interval as compared to respective control up to 17 hours in 
both sexes. However, following 17 hoxirs of dye in ject ion, there 
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was no significant change in the DCH when compared with res -
pective control (Table-30) . Further, when individual of each 
sex was injected with 0.1% DDT, the i n i t i a l DGH were 0.7595 + 
0.0469 mg/ml and 0.7805 mg/ml + 0.0376 mg/ml in the females 
and the males respectively. These values were higher than 
o.c%%anoi 
the respective control on account of the^^O.95/^ reduction in 
blood volume at the f i r s t observation. Later on, i t was 
further reduced in subsequent observations and loss in haemo-
lymph volume were '^2.22^ and 31.96?S in the females and the 
males respectively at l a s t observation. The RDA in the females 
was also increased at each interval as compared to the control, 
except l as t observation. While in the males, the RDA was more 
at each interval a f ter 3 hours following indigo carmine in j ec -
tion when compared with respective control. The tota l time 
of dye absorption by the malpighian tubules reduced to 17 hours 
in both the sexes (Table-26) . 
In another set of insects, 2% indigo carmine was injected 
after 15 hours, following the injection of 0.025?^ DDT. The 
total time of dye absorption was enhanced to 23 hours. The 
i n i t i a l DGH were 0.8435 + 0.028 mg/ml and 0.8645 + 0.021 mg/ml 
in the females and the males. These values were higher than 
respective control due to loss in blood voliime. I n i t i a l l y the 
reduction in blood volume were 11.20% in the females and 10.955^ 
in the males. After 13 hours, the recovery in blood voiiame was 
observed in both sexes. However, 8.83% and 8.85?^ blood volume 
was remained to recover in the females and the males r e s -
pectively t i l l the clearance of dye (Table-27) . After 1? 
hours following dye injection, the DCH were insignif icantly 
higher than the respective control (Table-50) . In addition 
to this , the in i t i a l DCH in the females and the males were 
respectively 0.9695 + 0.0342 mg/ml and 0,9905 + 0.021 mg/ml 
when indigo carmine was injected a f ter 15 hoxirs of the 
injection of 0.05?^ DDT. The dye began to be absorbed by mal-
pighian tubules at the rate of 0.0544 mg/ml/hr and 0.0515 
mg/ml/hr in the females and the males respectively. Then, 
the RDA gradually reduced and these values were less than the 
respective control at each interval. Following 17 hours of 
dye injection, the observed DCH were s igni f icant ly higher as 
compared to the respective control (Table-30) . I n i t i a l l y , 
there were 22.08?^ and 22.21% loss in the blood volume but 
f ina l l y i t reached up to 24.40% and 25.03% in the females and 
the males respectively. The total time of dye absorption was 
enhanced to 27 hours in both sexes (Ta1ile-27). 
B. Topical Method 
When 2% indigo carmine was injected soon after 1 hour 
following the topical application of 0.05% DDT, the i n i t i a l 
DCH were 0.7525 ng/ml and 0.7665 mg/ml in the females and the 
males respectively. The i n i t i a l RDA (0.063 mg/ml/hr) were 
similar to the respective control and there was no change in 
the total t iae of entire dye absorption by the malp i^ ian 
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tubules. The RDA at subsequent intervals were also more or 
less similar to the respective control. However, there were 
5.72^ and 4.51 reduction in the blood volume of the females 
and the males at 19 hours following the topical application 
of 0,05^ DDT, Further insects topical ly treated with 0,195 
DDT, had 0.0632 mg/ml/hr and 0.0631 mg/ml/hr i n i t i a l RDA in 
the females and the males respectively. After 7 hours, the 
blood volume began to decrease and 6.36% and 5.3695 blood 
volume were l o s t t i l l the clearance of entire dye from the 
haemolymph. Following 17 hours of dye injection, 0.0446 mg/ml 
and 0.0644 mg/ml dye remained in the haemolymph, which were 
comparatively lower than the respective control. The total 
dye was cleared in about 19 hours and 21 hours in the females 
and the males respectively (Table-28). Similarly when ind i -
vidual of each sex of D. cingulatus was topical ly treated 
with 0.2^ DDT, the i n i t i a l RDA were similar to respective 
control (0.063 mg/ml/hr). The depletion in DCH almost at 
each interval was s t a t i s t i c a l l y s igni f icant when compared 
with previous observations. However the total time of entire 
dye elimination from the haemolymph was enhanced by 2 hours 
in both sexes. There were 11.20^ and 11.719^ loss in the blood 
volume t i l l the clearance of dye, in the females and the males 
respectively (Tables-28 & 30). 
In another set o f insects, 2% indigo carmine was injected 
a f ter 15 hours, following the topical application of 0.05^ 
DDT. There was no e f f e c t on the time of absorption of the 
entire dye by the malpighian tubules. I n i t i a l l y , there was 
2.81 reduction in the blood volmae of both sexes but, l a t e r , 
i t began to increase and t i l l the absorption of the entire 
dye there was only 1.12^ and 1.87% loss of blood in the 
females and the males respectively (Table -29) . 
The i n i t i a l DCH in the females and the males were r e s -
pectively 0.7805 mg/ml and 0.8155 mg/ml when 2^ indigo carmine 
was injected after 15 hours of the topical application of 0,1^ 
DDT. This dye began to be absorbed by the malpighian tubules 
at the rate of 0.0594 mg/ml/hr in the females and 0.0637 mg/ml/hr 
in the males. Then the RDA gradually reduced, but the f a l l 
in DCH was s ignif icant at 59^  level upto 17 hours and 13 hours 
in the females and the males respectively. Following 17 Mours 
of dye injection, the DCH were 0,161 mg/ml + 0.0218/yand 0.2048 
+ 0.0596 mg/ml in the respective sexes and these values were 
s ign i f icant ly higher than the corresponding controls. I n i t i a l l y 
there were 3.72^ and 3.6696 loss in the blood volume but 
f i n a l l y i t reached to the 14.91^ and 15.95% in the females 
and the males respectively. The total time of dye elimination 
was enhanced to 31 hours in the females and 33 hoxirs in the 
males (Table-29) . 

le? 
Adult Ghrotogonus trachypterus 
A. In ject ion Method 
When 2% indigo carmine was in jected soon after the 
in ject ion of 0.1 DDT, the i n i t i a l DCH in the females and 
the males were respectively similar to that of the respec-
tive control, while the i n i t i a l RDA was 0.1763 mg/ml/hr and 
0.1761 mg/ml/hr in the females and the males respectively 
and then i t gradually reduced to 0.0681 mg/ml/hr and 0.048 
mg/ml/hr in the respective sexes, a f te r 6 hours fol lowing 
the in ject ion . The reduction in blood volume "began a f ter 
70 minutes DDT injection and decreased to 24.19% and 24.39?^ 
in the females and the males, respectively, t i l l the clearance 
of dye. Further, the f a l l in DCH was s ta t i s t i ca l l y s i g n i f i -
cant at each interval , when compared with prevLotis va lues . 
The malpighian tubules took one hour less as compared to 
control to absorb almost a l l injected dye from the haemolymph 
(Table-31) . Again, the i n i t i a l DCH in the females and the 
males were respectively 0.9835 mg/ml and 0.9625 mg/ml fo l low-
ing the injection of 0.2% DDT. The RDA were also increased 
and the dye began to absorb at the rate of 0.1794 mg/ml/hr in 
the females and 0.1791 mg/ml/hr in the males and then i t 
gradually dropped at subsequent interva ls . However, the RDA 
at each interval was higher than that of the respective control, 
except at the last observation on account o f 0.0482 mg/ml dye 
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in the females and 0.0296 mg/inl dye at normal blood volume 
considering that there i s no reduction in blood volume due 
to the e f f ec t of DDT in the males a f ter 6 hours and 10 minutes 
of dye injection and the total time of dye elimination from 
the haemolymph decreased to 7 hours and 10 minutes in both 
sexes (Table-31) . Further, insects in jected with 0.39^ DDT 
and 2% indigo carmine had 0,9905 ± 0.21 mg/ml and 0,9695 + 
0.0342 mg/ml in i t i a l DCH in the females and the males, r e s -
pectively. The i n i t i a l RDA were 0.1912 mg/ml/hr and 0.1879 
mg/ml/hr in the females and the Males, respectively which 
0.0232 mg/ml/hr and 0.0199 mg/ml/hr more than the respective 
control of the female and the male insects . In addition to 
th is , the RDA at other consecutive intervals were also higher 
than that of the RDA of the respective control. The f a l l in 
RDA at each interval was s t a t i s t i ca l l y s ign i f icant . The total 
time of dye elimination from the haemolymph was reduced to 
6 hours and 10 minutes. There were 8.279^ and 8,30% loss blood 
volume in the females and the males a f t e r 70 minutes. However, 
at 6 hours and 10 minutes the reduction i n blood volme was 
38.45^ in the females and 38.26?^ in the males, respectively 
(Table-31) , 
In another set of insects, 2% indigo carmine was i n j e c t -
ed a fter 15 hours fo l lowing the in ject ion of 0,1?^ DDT. The 
apparent DCH at each interval was higher than that of the DCH 
calculated at normal blood volume ( i . e . i f no reduction in 
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blood voltime would have occurred due to the e f fect of DDT). 
I n i t i a l l y 27.18% lose in blood volume was observed in each 
sez and i t maintained upto 2 hours and 10 minutes. Further, 
in the females the reduction i n blood volume varied from 
28.215^ to 28,60% t i l l the clearance of dye from the haemo-
lymph, while in the males the reduction in blood volume 
remained only 28.61%. The i n i t i a l DCH were 1.565 + 0.0329 
mg/ml and 1.337 + 0.0342 mg/ml. The absorption of the dye 
began at the rate of 0.1794 mg/ml/hr and 0.1743 mg/ml/hr in 
the females and the males, respectively and then RDA gradually 
reduced in the subsequent observations. However, i n the 
females the RDA was higher than that o f the control upto 70 
minutes. I3ut in the males the RDA was higher upto 1 30 minutes 
as compared to control insects. However, the total time of 
complete absorption of the dye by the malpighian tubules was 
unaffected (Table-32). Further, i n i t i a l DCH were 1.5295 + 
0.021 mg/ml and 1 .4945 + 0.0342 mg/ml in the respective females 
ant the males which were v d v S a e Z c ^ e ^ s L - w i t h 0.2% DDT. The 
in i t i a l RDA were 0.1825 mg/ml/hr and 0.1792 mg/ml/hr, respective-
ly and then the rates in both sexes gradually dropped at 
subsequent intervals. After 8 hours and 10 minutes fol lowing 
the in ject ion of indigo carmine, 0.0199 mg/ml and 0.0131 mg/ml 
dye at normal blood volume con^diering that there is no reduc-
tion in blood volume due to the e f f ec t o f DDT remained in the 
haemolyaph and in the next one jbiour the remaining dye was 
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also absorbed by the malp i^ ian tubules. However, the f a l l 
in DCH was s t a t i s t i ca l l y s igni f icant when compared among 
that of consecutive intervals except at the l a s t intervale 
(Table-52) . 
When 2% indigo carmine was in jected after 15 hours 
following the injection of 0,3% DDT, the i n i t i a l DCH in the 
females and the males were respectively 1.722 + 0«0342 mg/ml 
and 1.6888 + 0.0683 mg/ml which were higher than the respec-
tive control. This was due to 42.955^ and 42.949^ reduction 
in the blood volume in the females and the males and further 
blood volume decreased to 43.65^ and 43.61 in the respecteLve 
sexeso The total time of entire dye absorption was enhanced 
to 9 hours and 10 minutes in both sexes (Table-32). 
topical Method 
When indigo carmine was injected soon after the 
topical application of 0,2% DDT, the i n i t i a l DCH in both 
sexes was similar to the respective control and there was 
no e f f e c t on the total time of dye absorption by the malpi-
^ i a n tubules. The gradual depletion in RDA at the lapse 
of time was more or l ess similar to that of the respective 
control. However, there were 2.95^ and 2.94% reduction in 
the blood volume of the females and the males, respectively 
(Table-33) , Again the i n i t i a l DCH in the females and the 
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males were respectively 0.9765 + 0.032 mg/ml and 0.9625 + 0.032 
mg/ml topical ly treated with 0.35^ DDT, The dye began to 
absorb at the rate of 0.168 mg/ml/hr and 0.1602 mg/ml/hr in 
the respective sexes and then i t was f i na l l y reduced to 
0.0594 mg/ml/hr and 0.0498 mg/ml/hr at the l a s t interva l . 
The blood volume was also reduced to 18,5^ in the females 
and 18.83% in the males, by the time entire dye was absorbed 
by the malp i^ ian tubules. There was no e f fect on the time 
of complete dye elimination from the haemolymph. However, follow-
ing 7 hours and 10 minutes of dye in ject ion , the DCH at normal 
blood volume were 0.0679 mg/ml and 0.0583 mg/ml in the females 
and the males, respectively and these values were less than 
that of the respective control (Table-33) . 
When 2% indigo carmine was in jected soon after fo l low-
ing the topical application o f 0.49^ DDT, the i n i t i a l DCH in 
both sexes were nearly similar to that of the respective 
control. The dye began to be absorbed at the rate of 0.1677 
mg/ml/hr and 0.161 mg/ml/hr in the females and the males, 
respectively. And a f te r 2 hours and 10 minutes, the reduc-
tion in blood volume were 1.46% and 1 .51% in the respective 
seies. Further, there was 27.18% reduction in the blood volume 
of both sexes by the time of complete clearance of the dye 
from the haemolymph. After 70 minutes following dye in ject ion 
in the females, the RDA at the consecutive intervals were 
higher upto 6 hours and 10 minutes in comparison to the 
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respective control and thereafter only 0.0786 mg/ml dyer 
remained in the haemolymph while in the males, fol lowing 
2 hours and 10 minutes o f dye in ject ion, the RDA increased 
as compared to the RDA of the control insects . The increased 
RM was observed upto 6 hours and 10 minutes and thereafter 
only 0.0867 mg/ml dye remained in the haemolymph. The f a l l 
in DCH was also s t a t i s t i c a l l y s igni f icant at each interva l . 
The time of entire dye absorption by the malpighian tubules 
decreased by one hour in both sexes (Table-53) . 
In another set of insects, indigo carmine was 
injected a f ter 15 hours following the topical application 
of 0.2% DDT. Then the i n i t i a l DCH in the females and the 
males were respectively 1.0535 + 0.28 mg/ml and 1.0395 + 
0.0464 mg/ml and these values were higher than the respective 
control on account of 6.98% and 7.12% reduction in blood volume, 
After 2 hours and 10 minutes, the blood volume began to regain 
and there were only 4.99% and 5.09% loss in i t , a f ter 7 ho\ars 
following the dye in ject ion . There was no e f fect on the tota l 
time of dye absorption by the malpighian tubules. However, 
the i n i t i a l RDA were 0.2217 mg/ml/hr in the females and 0.221 
lag/ml/hr in the males which were h i ^ e r than the respective 
control. Further, the f a l l in DCH was s ta t i s t i ca l l y s i g n i -
f icant at each interval when compared with previous value 
(Table -34) . The i n i t i a l DCH were 1.386 + 0.063 mg/ml and 
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1 .344 + 0.052 mg/ml in the females and the males, respec-
t ive ly when these were topical ly treated with DDT and 
the ahsorption of the dye began at the rate of 0,1874 mg/al/hr 
and 0.1824 mg/ml/hr in the respective sexes. The apparent 
DCH was higher at each interval than that of the DuH calculat -
ed at normal blood volume and therefore the RDA were also 
higher than the respective control but i t contunued only upto 
2 hours and 10 minutes in the females and 4 hours and 10 
minutes in the males. Thereafter the dye was absorbed at 
slower rate than that of the respective sexes of the respec-
tive control. Moreover the reduction in blood volume reached 
to 30.91% and 30.97% in the respective sexes after 8 hours 
and 10 minutes of dye in ject ion and the malpighian tubules 
could absorb almost a l l injected dye in 9 hours and 10 minutes. 
Following 7 hours of dye injection the DCH was s ign i f i cant ly 
higher than the respective control (Female t = 3.5137, P>0 .05 ; 
Male t = 2.8504, P;>0.05) (Table-35). In addition to th is , 
the i n i t i a l DCH were 1 .4875 + 0.035 mg/ml and 1.4525 + 0.035 
mg/ml in the females and the males respectively when these 
were topical ly treated with 0.4% DDT and the absorption of 
the dye began at the rate of 0.1794 mg/ml/hr and 0.1755 
mg/ml/hr in the respective sexes. The apparent DCH was higher 
at each interval than that of the DCH calculated at nonnal 
blood volume on account of reduction in blood volume and 
therefore the RDA were also higher than the respective coatrol. 
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"but i t continued only upto 2 hotirs and 70 minutes in the 
females and 3 hours and 10 minutes in the males. Thereafter 
the dye was absorbed at slower rate than that of the control. 
However, the malpighian tubules absorbed almost a l l injected 
dye in 11 hours and 10 minutes. Further, the reduction in 
blood volume was i n i t i a l l y 33,70% which were reduced to 
34.81^ after 6 hours and 10 minutes and then remain constant 
t i l l dye clearance in the females, while i n the males, the 
i n i t i a l reduction in blood volume was 34% and i t further 
reduced to 3 5 . 0 1 a f t e r 8 hours and 10 minutes and this volume 
was maintained t i l l the clearance of dye (Table-34) • More-
on4 leviihKtis 
over, following '7 hours^of dye injection, the PCH in both 
sexes were comparatively h i ^ e r than that of the respective 
sex of respective control (Table-35). 
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6. H i s to l ogy of the malpighian tubiaes 
( i ) Dysdercus c ingula tus , adult 
There are two pa i r s o f malpighian tubules and each pa i r 
proz imal ly jo ins a sac l i k e structure c a l l e d ampulla which opens 
in to the d i g e s t i v e t r a c t at the junct ion o f the midgut with the 
hind gut . Thus one ampulla, with two malpighian tubules l i e s 
on each s ide o f the al imentary canal. Each msCLpighian tubule 
i s l ong , slender and h igh ly convoluted tube which hangs i n the 
pos te r i o r abdominal c a v i t y . One th i rd proximal port ion o f each 
malpighian tubule i s opaque and white, whi le r e s t of the po r t i on 
i s translucent and ye l low i n co lour. The d i s t a l por t ion of the 
malpighian tubule i s much co i l ed and forms a tangled mass with 
f a t body and tracheal network. From t h i s mass, each malpighian 
tubule runs an te r i o r l y upto the hind po r t i on o f the f i r s t 
ventr icu lcus and then curving back to j o i n with the ampulla-
In cross s ec t i on each malpighian tubule appears as rounded 
or ova l i n shape, e x t e rna l l y covered w i th the pe r i t onea l l a y e r . 
Below th i s l a y e r , there i s a thin muscularis l ayer Which i s promi-
nent only near the junct ion o f the tubules with the ampulla. 
Beneath the muscle coat there i s a tough, e l a s t i c and homogenous 
membrane i . e . basement membrane (BM) which support the e p i t h e l i a l 
c e l l s (EO) . The n-umber o f c e l l s making the epithel ium of the 
tubules d i f f e r considerably i n d i f f e r e n t reg ions o f the tubules . 
I t va r i e s from three t o four teen c e l l s s t a r t i n g from d i s t a l to 
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proximal por t ion o f the malpighian tubule . 
The e p i t h e l i a l c e l l s (BO) are cubical in shape and t h e i r 
nucle i (NU) are prominent, roughly o v a l with basophi l i c granules 
(FUG-) of v a r i ab l e s i z e and s i tuated i n the middle o f each c e l l . 
The cytoplasm (CYT) o f the e p i t h e l i a l c e l l s i s also granular 
but these granules are uni formly sca t t e red i n the cytoplasm. 
There are no vacuoles i n the cytoplasm. The inner margin o f 
these c e l l s i s provided with a w e l l de f ined s t r i a t ed border (SB) 
( P l a t e I . F i g , 1 ) . 
The h is to logy o f the malpighian tubules i n both sexes 
i s more o r l e s s s im i l a r , 
( i i ) Chrotogonus trachypterus, adult 
In th i s spec ies , there are numerous uncoiled thread l i k e 
malpighian tubules f l o a t i n g in the haemolymph. These open inde-
pendently in to the al imentary canal a t the j-unction o f the mid-
gut with the hindgut. Bach tubule has an outermost th in pe r i t onea l 
l ayer i n the proximal r e g i o n . In c ross - sec t i on , each tubule 
appears as a r ing of four or f i v e e p i t h e l i a l c e l l s (EC) which r e s t 
on a basement membrane (BM) but the c e l l membrane i s i n d i s t i n c t . 
Each e p i t h e l i a l c e l l has one spher ica l nucleus (NTJ) which i s 
t i g h t l y packed with sca t te red granules. The cytoplasm (CYT) o f the 
e p i t h e l i a l c e l l s i s also packed with sca t t e red granules. The 
inner margin o f these c e l l s has a w e l l de f ined s t r i a t ed border 
(SB) ( P l a t e 1. F i g . 2 ) . 
12 
In C. trachypterus a l so , the h i s t o l o g y o f the malpighian 
tubules i s more or l e ss s im i l a r i n both sexes . 
7. E f f e c t o f d i f f e r e n t concentrations o f Rogor on the h i s t o l o g y 
o f the malpighian tubules 
The h i s t o l o g i c a l structure o f the malpighian tubules was 
studied a f t e r 6 hours and 15 hours r e s p e c t i v e l y f o l l ow ing the 
i n j e c t i o n and top i ca l app l i ca t i on o f d i f f e r e n t concentrations 
o f Rogor separate ly to the indiv idual i n s e c t (both sexes) o f 
r espec t i ve spec i e s . 
( i ) D, cinguiatus adult 
A. In. ject ion Method 
A f t e r 6 hours f o l l ow ing the i n j e c t i o n o f 0.005?^ Rogor, 
there was no e f f e c t on the h is to logy o f the malpighian tubules 
i n both the sexes . However, 0,01% Rogor caused some s ec r e t i on 
of cytoplasmic granules (CGrS) through the s t r i a t e d border o f the 
e p i t h e l i a l c e l l s . The insects i n j e c t ed w i th 0.02fo Rogor showed 
fur ther discharge of the cytoplasmic (CGS) due to which s t r i a t e d 
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border became somewhat i n d i s t i n c t (SBI ) ( P l a t e I I . P i g . 1 ) . 
A f t e r 15 hours f o l l ow ing the i n j e c t i o n of 0,005fo Rogor 
the cytoplasmic mater ia l were s t i l l s ec re t ed through the s t r i a t e d 
border. However, insects i n j e c t ed with 0.01?^ Rogor showed more 
sec re t i on o f cytoplasmic granules (CG-S), appearance o f vacuole 
i n cytoplasm (VC) and ob l i t e r a t ed s t r i a t e d border (SBO) whi le 
123 
at th i s stage 0.02?^ Rogor caused fu r the r o b l i t e r a t i o n o f the 
s t r i a t e d border , more vacuo l i za t i on i n cytoplasm (VC) and con-
densation o f nuclear mater ia l (NUC) ( P l a t e I I . F i g , 2 , 5 ) . 
H is topatho log i ca l changes were s im i l a r i n both sexes 
with the r e spec t i v e concentrat ion o f Rogor . 
(B) Top ica l Method 
A f t e r 6 hours f o l l ow ing the t o p i c a l app l i ca t ion o f 0.01^ 
and 0.02?^ Rogor, there was no chaiige i n the h i s t o l ogy of the 
malpighian tubules as compared to c o n t r o l . But insects t r e a t -
ed with 0.04?^ Rogor showed secre t ion o f cytoplasmic granules 
(CG-S) through the s t r i a t e d border o f the e p i t h e l i a l c e l l i n t o 
lumen (LU) o f malpighian tubules ( P l a t e I I . F i g . 4 ) . 
Insec ts t rea ted with 0.01 Rogor , a f t e r 15 hours showed 
discharge of cytoplasmic granules from t h e i r malpighian tubules . 
But the malpighian tubules o f insects app l i ed with 0.02?^ Rogor 
a f t e r 15 hours showed more cytoplasmic granule secre t ion (CGS), 
i n d i s t i n c t s t r i a t e d border (SBI ) and vacuo l i za t i on i n cjrtoplasm 
(VG) . Further 0,04?^ Rogor increased the damage i n the e p i t h e l i a l 
c e l l s l ead ing to o b l i t e r a t i o n o f t h e i r s t r i a t e d border (SBO), 
condensation of nuclear mater ia l (NUC) and vacuo l i za t i on i n the 
cytoplasm (YC) ( P l a t e I I I , P i g . 1 , 2 ) . 
( i i ) Chrotogonus trachypterus, adult 
A f t e r 6 hours f o l l ow ing the i n j e c t i o n o f 0.02?& Rogor, 
h i s t o l o g i c a l changes in the malpighian tubules were not seen 
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except s ec re t i on of a few cytoplasmic granules by the e p i t h e l i a l 
c e l l s . However, 0.04^ Rogor i n both sexes caused more discharge 
o f cytoplasmic granules (C&S) in to the tubule lumen ( P l a t e I I I . 
F i g . 5 ) and at the same time there was o b l i t e r a t i o n o f s t r i a t e d 
border when insects were i n j e c t e d with 0,08% Rogor. 
Fol lowing 15 hours o f the i n j e c t i o n o f 0,02?S Rogor the 
change i n the e p i t h e l i a l c e l l s , were accompanied with intense 
discharge of cytoplasmic granules and vacuo l i za t i on i n the cy to -
plasm. These changes became more intense and s t r i a t e d border 
o b l i t e r a t e d when insects were i n j e c t e d with 0.04?S Rogor ( P l a t e 
I I I . F i g . 4 ) . Furthermore, the e f f e c t o f O.O85S Rogor was v i s i b l e 
as degenerat ion o f the e p i t h e l i a l c e l l s o f the malpighian 
tubules as evidenced by the heavy discharge of cytoplasmic 
granules (CGS), severe ly ob l i t e r a t ed s t r i a t e d border (SBC) and 
condensation o f nuclear mater ia l (NUC) ( P l a t e 17, F i g . 1 ) . 
(B ) Topica l Method 
A f t e r 6 hours f o l l ow ing the t op i ca l app l i ca t i on of 
0.08?^ Rogor , h i s t o l o g i c a l d e t a i l s were s imi lar to c on t r o l l ed 
i n s e c t s . But some cytoplasmic granules appeared i n the s t r i a t e d 
border f o l l ow ing the treatment with 0.1 69S Rogor. This change 
progressed showing i n d i s t i n c t i o n of s t r i a t e d border (SBI ) f o l l ow-
ing i n j e c t i o n of 0.32?S Rogor . 
A f t e r 15 hours f o l l ow ing the i n j e c t i o n o f 0.08?S Rogor, 
the s e c r e t i o n of cytoplasmic granules from the e p i t h e l i a l c e l l s 
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of the malpighian tubules was c l ear . The e f f e c t o f 0,16% 
Rogor was more intense when cytoplasmic granules discharged 
heav i l y (CG-S) due to which s t r i a t ed border was somewhat o b l i -
t e ra ted (SBO). H is topatho log ica l cond i t i on became more pro -
nounced when observat ion were made with insec ts t r ea ted with 
Rogor ( P l a t e IV , F i g . 2 , 5 ) . 
The h i s t o l o g i c a l changes were more or l ess s imi la r i n 
both sexes f o r the same concentration of i n s ec t i c i d e app l i ca t i on . 
8. E f f e c t o f d i f f e r e n t concentrations o f Furadan on the 
h i s t o l o g y o f the malpighian tubules. 
The e f f e c t of d i f f e r e n t concentrations o f Furadan as 
used f o r studying the excre to ry e f f i c i e n c y o f the malpighian 
tubules o f both sexes o f D. cingulatus and C. trachypterus 
was also inves t i ga t ed on the h is to logy o f the malpighian tubules 
of these spec ies in order to co r re la te changes, i f any, in the 
malpighian tubules. In th i s case a l s o , h i s t o l o g i c a l observat ions 
were made a f t e r 6 and 1 5 hours f o l l ow ing the app l i ca t ion o f each 
concentration o f th is i n s e c t i c i d e by i n j e c t i o n as we l l as t op i ca l 
method as done in case o f Rogor. 
( i ) D, c ingulatus 
(A ) I n j e c t i o n Method 
A f t e r 6 hours f o l l ow ing the i n j e c t i o n o f 0.001% and 
0.002% Furadan, there was no change i n the c e l l s o f the malpighian 
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tubules. But insects i n j e c t e d with 0.0045^ Puradan showed 
secre t i on o f cytoplasmic granules through the s t r i a t ed border 
( P l a t e IV , F i g . 4 ) . 
When observations were taken a f t e r 1 5 ho-urs f o l l ow ing 
the i n j e c t i o n o f above mentioned concentrations of Furadan, 
there was intense s ec r e t i on of the cytoplasmic granules due to 
which s t r i a t e d border became i n d i s t i n c t . Beside th is v a c u o l i -
zat ion in the cytoplasm (70 ) as we l l as in the nuclei ( N W ) were 
also observed in insects i n j e c t e d with 0.004^ Furadan ( P l a t e V, 
F i g . 1 ) . 
Topica l Method 
There was no change in the h i s t o l o g y o f the malpighian 
tubules o f both the females and the males f o l l ow ing 6 hours o f 
the t o p i c a l ap-olication of each o f 0.002?^, O.OOAfo and 0.008?^ 
Furadan. But a f t e r 15 hours fo l lowing the t op i ca l app l i ca t i on 
of 0,002?^ Furadan, cytoplasmic granules through the s t r i a t e d 
border o f the malpighian tubules were sec re t ed (CGrS). Insects 
t reated with 0.004?^ Furadan showed fu r the r secre t ion o f the 
cytoplasmic granules (CGrS), appearance o f vacuoles in cytoplasm 
(VC) and rupture o f c e l l membrane. But 0.008^ Furadan enhanced 
the s ec r e t i on o f cytoplasmic granules (CGS), o b l i t e r a t i o n o f 
s t r i a t e d border (SBO) and condensation o f nuclear mater ia l 
( P l a t e V, F i g . 2 , 3 , 4 ) . 
These h i s t o l o g i c a l changes were more or less s imi la r i n 
both sexes o f D. c ingulatus. 
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( i i ) C. trachypterus 
( a ) I n j e c t i o n Method 
A f t e r 6 hours f o l l ow ing the i n j e c t i o n of 0.001^ and 
0.002% Furadan in each sex o f C. t rachypterus, there was no 
pa tho log i ca l symptom i n the h i s to l ogy o f the malpighian tuhules. 
However, insec ts i n j e c t e d ;-jith 0.0049^ Furadan showed oozing of 
cytoplasm mater ia l (CGO) in to the lumen o f the malpighian tubiiles 
( P l a t e T i , F i g . 1 ) . Even a f t e r 15 hours f o l l ow ing the i n j e c t i o n 
of 0.001 Furadan, no h i s t o l o g i c a l changes were observed i n the 
e p i t h e l i a l c e l l s o f the m a l p i ^ i a n tubules . However 0.002% 
Furadan caused secre t i on o f cytoplasmic granules (CG-S) and i n -
d i s t i n c t i o n o f s t r i a t e d border ( S B I ) . Further insect i n j e c t e d 
with 0.004% Furadan showed intense s e c r e t i on of cytoplasmic 
granules (COS), vacuo l i za t i on in the cytoplasm (VC) and rupture 
of c e l l membrane (Om) ( P l a t e VI, F i g . 2 , 3 ) . 
(B) Topica l Method 
There was no change in the h i s t o l o g y o f the malpighian 
tubule c e l l s when observations were made a f t e r 6 hours f o l l o w -
ing the t o p i c a l app l i ca t i on o f 0.004% and 0.008% Fixradan. j^ut 
insects t r ea t ed with 0.016% Furadan showed secre t ion of cy to -
plasmic granules through the s t r i a t ed border . A f te r 15 hours 
of the t o p i c a l app l i ca t i on o f 0.004% Furadan, the h i s t o l o g i c a l 
de ta i l s were more or l e s s s imi lar t o untreated insec t s . But 
0.008% Furadan caused more sec re t i on o f cytoplasmic granules 
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(CGrS) with shrinkage o f l imen (LUS) and o b l i t e r a t i o n o f s t r i a t e d 
border (SBO) ( P l a t e IV , F i g . 4 ) . 
The h i s t o l o g i c a l changes were s imi la r in both sexes f o r 
the r e spec t i v e concentrat ion o f Puradan. 
9. E f f e c t o f d i f f e r e n t concentrations o f DDT on the h i s t o l o g y 
of the malpighian tubules 
H i s t o l o g i c a l changes in the c e l l s of malpighian tubules 
were a l so studied a f t e r 6 hours and 15 hours fo l l owing the app l i -
cat ion of d i f f e r e n t (Concentrations o f DDT on both sexes of 
2* c ingulatus and G. trachypterus as i t was done i n case o f 
Rogor and Furadan. 
( i ) D. cingulatus 
(A ) I n j e c t i o n Method: 
A f t e r 6 hours f o l l ow ing the i n j e c t i o n of each o f 0.0259^, 
0.059^ and 0,1^ DDT, there was no change i n the malpighian tubule 
c e l l s o f both sexes. A f t e r 15 hours 0.025?^ DDT caused sec re t i on 
o f cytoplasmic granules through the s t r i a t e d bordejr i n the lumen 
of the malpighian tubules ( P l a t e V I I , P i g . 1 ) . While i n s e c t 
i n j e c t e d with 0.05?^ DDT showed sec re t i on o f cytoplasmic granules 
and heavy vacuo l i za t i on i s appeared i n the cytoplasm. These 
e f f e c t s became more intense a f t e r 15 hours fo l l owing the i n j e c t i o n 
of 0.1 DDT in both the sexes ( P l a t e V I I , P i g . 2 ) . 
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(B ) Topica l Method; 
A f t e r 6 hours f o l l ow ing the t o p i c a l appl icat ion o f each 
o f 0.055^, 0.1^ and 0.2fo DDT, there was no h i s t o l o g i c a l e f f e c t 
on the c e l l s of the malpighian tubules. However a few cytoplasmic 
granules were observed i n the lumen o f the tubules a f t e r 15 
hours f o l l ow ing the t op i ca l app l i ca t i on o f 0.05% DDT ( P l a t e 
V I I , F i g . 3 ) . However, the insect t r ea t ed with 0.1^ DDT show-
ed heavy secre t i on o f cytoplasmic granules due to which s t r i a t e d 
border was ob l i t e ra t ed and condensation o f nuclear, mater ia l 
(IJUC). These e f f e c t s o fur ther enhanced a f t e r 15 hours o f the 
t op i ca l app l i ca t ion of 0,2% DDT i n both sexes of D. c ingulatus 
( P l a t e V I I , P i g . 4 ) , 
( i i ) C. trachsrpterus 
(A ) I n j e c t i o n Method; 
There was no pa tho log i ca l s i gn i n the c e l l s o f the 
malpighian tubules o f both sexes o f C. trachypterus. a f t e r 6 
hours f o l l o w i n g the i n j e c t i o n o f each o f 0.1?^, 0.2?^ and 0.3fo 
DDT ( P l a t e 7 I I I , F i g . 1 ) . Even a f t e r 15 hours fo l l ow ing the 
i n j e c t i o n o f 0 . 1 D D T , the h i s to logy o f the malpighian tubules 
remained unchanged, whereas DDT caused oozing o f the 
cytoplasmic material i n t o the lumen o f the tubules and i n d i s t i n c -
t ion of s t r i a t e d border ( S B l ) . In addi t ion to these e f f e c t s , 
insects i n j e c t e d with DDT also showed condensation o f 
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nuclear mater ia l (NUC) i n t o l a rge granules ( P l a t e V I I I , 
M g . 2 ) . 
(B ) Topical Method; 
A f t e r 6 hours f o l l ow ing the t o p i c a l app l i ca t i on of each 
of 0,2^, 0.3?^ and 0.4?^ DDT, there was no e f f e c t on the malp i -
ghian tubules l i k e that o f i n j e c t i o n method. However, 0.57® 
DDT caused l i t t l e sec re t i on o f the cytoplasmic granules (GG-S) 
through s t r i a t e d border a f t e r 15 hours f o l l ow ing the app l i ca t i on 
of DDT, whi le insects t r ea t ed with 0,4?^ DDT showed more intense 
secre t i on of cytoplasmic granules (OGS), i n d i s t i n c t i o n o f 
s t r i a t e d border (SBI) and vacuoles i n the cytoplasm (VG) o f the 
c e l l s i n both sexes ( P l a t e V I I I , F i g . 3 , 4 ) . 
F i g , 5 . Graph showing dye concentration (mg/ml) in 
the haemolymph in r e l a t i o n with time (hours) 
when 0.5^ indigo carmine was i n j e c t e d into 
t h e i r haemocoel o f Hieroglyphus n igrorep le tue« 
Chrotogonus trachypterus, Dysdercus cingulatus 
and D iac r i s i a obl iqua 
-o H, n igrorep le tus ( f emale ) 
- C, trachypterus ( f emale ) 
— - D. cingulatus ( female) 
— ~ obliqua ( l a r va e ) 
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TIME (HOURS) 
F IG.3 
F i g . 4 . Grraph showing dye concentration (mg/ml) i n 
the haemolymph in r e l a t i o n with time (hours) 
when 1 indigo carmine was i n j e c t e d in to 
t h e i r haemocoel o f Hieroglyphus n ig rorep le tus , 
Ojarotogonus trachypterus, Dysdercus oingulatus 
and M a c r i s i a ob l iqua 
•c H. n igrorep le tus ( female ) 
-tt 0. trachypterus (Female) 
oingulatus ( female ) 
-A 2,. obliqua ( l a r vae ) 
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F i g , 5 . Graph showing dye concentration (mg/ml) i n 
the haemolymph i n r e l a t i o n with time (hours) 
when lia indigo carmine was i n j e c t e d in to the 
haemocoel o f Hierogl.yphus n ig ro rep l e tus , 
Chrotogonus trachypterus, Dysdercus cingiolatus 
and D iac r i s i a ob l i qua 
-o H, n igrorep le tus ( female ) 
trachypterus ( female ) 
D. cingulatus ( female ) 
ohliqua ( l a r vae ) 
7 9 11 13 
T I M E (HOURS ) 
FiG. 5 
P i g . 6 . Graph showing dye concentrat ion (mg/ml) i n 
the haemolymph in r e l a t i o n with time (hoi jrs) 
when Mo indigo carmine was i n j e c t e d in to the 
haemocoel o f Hieroglyphus n ig rorep le tus « 
Ohrotogonus trachypterus, Dysdercus cingulatus 
and D iacr i s i a obliqua 
- H* n igrorep le tus ( female ) 
" trachypterus ( female ) 
~ D. cingulatus ( female ) 
ohliqua ( l a r vae ) 
19 Zt 25 27 29 31 
TIME (HOURS ) 
35 37 S9 41 
P i g . ? . U-raph showing dye concentration (mg/ml) in 
the haemolymph of D. cingulgttus ( f emale ) at 
d i f f e r e n t in t e r va l s (hours) f o l l ow ing the 
i n j e c t i o n of 2^ 0 indigo carmine ( a f t e r 1 hoixr 
o f the i n j e c t i o n o f various d i lut ions of Rogor 
and a f t e r 15 hours of 0.005?^ Rogor) 
0.0055^ Rogor 
0.01^ Rogor 
0,02^ Rogor 
(dye inject ioT) a f t e r 15 hours) 
nU'/SlJ )HdWA10W3VH 3H1 Nl NOIlVaiN3DN00 3AQ 
F i g . 8 , G-raph showing dye concentrat ion (mg/ml) i n 
the haemoljnnph of D. cingulatus ( f ema le ) at 
d i f f e r e n t i n t e r v a l s (hoiors) f o l l ow ing the 
i n j e c t i o n o f 2^ 0 ind igo carmine ( a f t e r 1 hour 
of the top ica l app l i ca t ion of var ious d i lu -
t i ons o f Rogor and a f t e r 15 hours) 
0,0\fo Rogor 
0.025^ Rogor 
0.04^ Rogor 
•—o 0.015^ Rogor (dye i n j e c t i o n a f t e r 15 hours) 
•—-fe-"- 0.02?^ Rogor (dye i n j e c t i o n a f t e r 15 hours) 
^ — • 0.04?^ Rogor (dye i n j e c t i o n a f t e r 15 hours) 
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F i g , 9 . Graph showing dye concentration (mg/ml) in 
the haemolymph of C. trach.ypterus ( f emale ) 
at d i f f e r e n t i n t e r va l s (hours) f o l l ow ing the 
i n j e c t i o n of 2io indigo carmine ( a f t e r 1 hour 
of the i n j e c t i on of various d i lu t i ons o f 
Rogor and a f t e r 15 hours) 
—a—. 0.02?^ Rogor 
8 — • — 0.04?^ Rogor 
C—•— 0»08% Rogor 
— o^ - 0.02?^ Rogor (dye in j e c t i on a f t e r 15 hours) 
o— 0,04^ Rogor (dye in j e c t i on a f t e r 15 hours) 
0.08^ Rogor (dye in j e c t i on a f t e r 15 hours) 
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F i g , l O . Graph showing dye concentrat ion (mg/ml) i n 
the haemolymph of G. trachypterus ( f ema le ) 
at d i f f e r e n t i n t e r va l s (hours) f o l l ow ing the 
i n j e c t i o n of Zio indigo carmine ( a f t e r 1 hour 
of the t op i ca l app l i ca t i on o f var ious d i l u -
t i ons of Rogor and a f t e r 15 hours) 
f \—•—, 0.08?^ Rogor 
6 • — 0.16?^ Rogor 
• — 0.32?^ Rogor 
fii o 0.08% Rogor (dye i n f e c t i o n a f t e r 15 hours) 
C> 0-- 0.1 6?$ Rogor (dye i n j e c t i o n a f t e r 15 hours) 
C 0.32?S Rogor (dye i n j e c t i on a f t e r 15 hours) 
o 
o 
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F ig ,11 , Graph showiijg dye concentrat ion (mg/ml) i n 
the haemolymph of D. cinsulatus ( f ema le ) at 
d i f f e r e n t in t e rva l s (hours) f o l l ow ing the 
i n j e c t i o n of ind igo carmine ( a f t e r 1 hour 
o f the i n j e c t i o n of various d i lu t ions o f Puradan 
and a f t e r 15 hours of 0.001 Puradan) 
. o^  
0.001 fo Furadan 
0.00 2?^  Furadan 
0»00Afo Furadan 
0.001 ^ Furadan (dye i n j e c t i o n a f t e r 15 hours) 
HdWAlOW3VH 3Hi N) NOliVWl N 3 DNOD 3A0 
Fig .12, Graph showing dye concentration (mg/ml) in 
the haemolymph of D. cingulatus ( f ema le ) at 
d i f f e r e n t in te rva ls (hours) f o l l ow ing the 
i n j e c t i o n o f 2% indigo carmine ( a f t e r 1 hour 
of the top i ca l app l i ca t ion of various d i l u -
t ions of Furadan and a f t e r 15 hours) 
0.002^ Puradan 
-o 0»00A7o Furadan 
•A 0,00dfo Furpdan 
0.002?^ "Furadan (dye i n j e c t i o n a f t e r 15 hours) 
0 . 0 0 F u r a d a n (dye i n j e c t i on a f t e r 15 hours) 
CM 
o 
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F ig ,13 . Oraph showing dye concentration (mg/ml) i n 
the haemolymph of U. trachypterus ( f ema le ) 
at d i f f e r e n t i n t e r va l s (hours) f o l l ow ing the 
i n j e c t i o n of 2io indigo carmine ( a f t e r 1 hour 
of the i n j e c t i o n o f various di lut ions of 
Furadan and a f t e r 1 5 hours) 
P i - — — 0.001 Furadan 
®—•—• — — 0.002?^ Furadan 
— • 0.0047° Furadan 
Pi—<S> 0.001 fo Furadan (dye i n j e c t i on a f t e r 15 hours) 
0.002% Furadan (dye in j e c t i on a f t e r 15 hours) 
C. o 0,00Afo Furadan (dye in j ec t i on a f t e r 15 hours) 
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F i g . 1 4 . G-raph shox^ing dye concentrat ion (mg /m l ) i n 
the haemolymph o f 0. trachypterus ( f ema l e ) 
at d i f f e r e n t i n t e r va l s (hours) f o l l o w i n g the 
i n j e c t i o n o f 2'fo ind igo carmine ( a f t e r 1 hour 
o f the t op i c a l a p p l i c a t i o n o f var ious d i l u -
t i ons o f Furadan and a f t e r 15 hours) 
^ ^ — 0,004fo Furadan 
0.008% Furadan 
C.— 0.016?$ Furadan 
— o 0.004^ Furadan (dye i n j e c t i o n a f t e r 15 hours) 
B o- 0.008% Furadan (dye i n j e c t i o n a f t e r 15 hours) 
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F ig .15 . Graph showing dye concentrat ion (mg/ml) i n 
the haemolymph o f D, oinffulatus ( f ema le ) at 
d i f f e r e n t in te rva l s (hours) fo l lowing the 
i n j e c t i o n o f tndigo carmine ( a f t e r 1 hour 
of i n j e c t i o n of 0,0255^ and 0.05?^ DDT and 
a f t e r 1 5 ho-urs) 
• 0.025?^ DDT 
S — 0.05?^ DDT 
0.025?^ DDT (dye i n j e c t i o n a f t e r 15 hours) 
0,05?^ DDT (dye i n j e c t i o n a f t e r 15 hours) 
d ' 
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F ig .16 . G-raph showing dye concentrat ion (mg/ml) in 
the haemolymph o f D. cingulatus ( f ema le ) at 
d i f f e r e n t in t e r va l s (hours) f o l l ow ing the 
i n j e c t i o n of 2% ind igo carmine ( a f t e r 1 hour 
of the i n j e c t i o n of 0.0 5^ and 0.1$^ DDT and 
a f t e r 15 hours) 
fl — 0.05?^ DDT 
13 0.1?^ DDT 
ft—o 0.055^ DDT (dye i n j e c t i o n a f t e r 15 hours) 
0 o 0.1^ DDT (dye i n j e c t i o n a f t e r 15 hours) 
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F i g . l 7 . G-raph showing dye concentration (mg/ml) i n 
the haemolyroph. of 0. trach.ypterus ( f ema l e ) 
at d i f f e r e n t i n t e r v a l s (hours) f o l l o w i n g the 
i n j e c t i o n of 2^ 0 ind igo carmine ( a f t e r 1 hour 
of the i n j e c t i o n of various d i lu t i ons o f DDT 
and a f t e r 15 hours) 
fi. • 0.1 DDT 
B- 0.2fo DDT 
C • 0.3?^ DDT 
„ o 0,1?^ DDT (dye i n j e c t i o n a f t e r 15 hours) 
13---o- 0,2% DDT (dye i n j e c t i o n a f t e r 15 hours) 
c O.'5'fo DDT (dye i n j e c t i o n a f t e r 15 hours) 
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V. DISCUSSION 
In both sexes o f D. c ingalatus (Singh and Khan, 1981), 
Hieroglyphus n i ^ o r e p l e t u s . Chroto,s:onus trach.vpterus and in the 
l a r v a e of D iacr i s ia obl iqua (Singh and Khan, 1982) i t was i n -
f e r r e d that f o l l ow ing the i n j e c t i o n o f d i f f e r e n t concentrations 
of aqueous so lut ion o f indigo carmine (0.5?^, and 4%) i n 
the haemocoel the dye was completely excreted out through the 
malpighian tubules and i t was not absorbed by any other t issue 
o f the haemocoel. In d i f f e r e n t spec ies o f Orthopteran insects 
(Cuenot, 1896), G a l l e r i a me l lone l la (Metalnikov. 1908),Necrophorus 
and Qnapter (Von Gorka, 1914), Rhodnius prol ixus (V/igglesworth, 
1935) , as we l l as in Per ip laneta americana. For f i c u l a aur icular is 
and Stenobothrus b i c o l o r (L i son , 1937); i n Melolentha melolentha 
( L i s on , 1938), 125 d i f f e r e n t spec ies o f insects represent ing 
d i f f e r e n t orders (Palm, 1952), i n 5th instar l a r vae o f Rhodnius 
p ro l i xus . Oarausius morosus, Schistocerca g regar ia , Manduca sexta, 
Triatoma phyllosoma and P i e r i s brass icae (Maddrell ejb a l . 1974); 
^^ ^enebrio. Dermestes. P i e r i s and Ga l l e r i a ( S a i n i , 1977), 
Spathosternum prasini ferum (Mohan and Khan, 1982) and i n the 
5th ins ta r larvae of Spodoptera l i t u r a (Mohan and iOian, 1983) 
a l so , i t was observed that i n j e c t e d indigo carmitie was s w i f t l y 
absorbed by the malpighian tubules o f these spec i e s . Further, in 
the 5th instar l a r vae of D. obl iqua. i t was observed that the 
indigo carmine was taken up by only the f r e e por t i on of the 
malpighian tubules and cryptonephridia l complex was not involved 
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i n absorbing the dye from the haemoljnnph. Simi lar observations 
•were reported in G a l l e r i a me l l one l l a (Metalnikov, I9O8; Sa in i , 
1977), Necrophorus and Gnapter (Von Gorka, I9I4), Ga l l e ruce l l a 
v i b u r n i i (Heymon and Luhmann, 1953), Tenebrio, Dermestes and 
I ' i e r i s ( Sa in i , 1977) as we l l as i n Spodoptera l i t u r a (Mohan and 
Khan, 1983). However, according t o P o l l (1935) i n Tenebrio 
m o l i t o r . although the i n j e c t ed ind igo carmine was absorbed by 
the f r e e port ion o f the malpighian tubules, the per inephr ic 
membrane of i t s cryptonephr id ia l complex was permeable to th is 
dye. 
In the present observat ion, dye granules began t o appear 
a f t e r 10 minutes f o l l ow ing i n f e c t i o n in to the haemolymph of the 
larvae of D. obl iqua and adult H. n igrorepletus as we l l as 
C, trachypterus adu l ts , while i n D. c ingulatus adul ts dye granules 
appeared in malpighian tubules 1 hour f o l l ow ing the i n j e c t i o n 
of the dye. This process occurred a f t e r 20 to 30 minutes in the 
l a rvae o f Ga l l e r ia me l l one l l a (Meta ln ikov , I9O8) and a f t e r 15 
to 30 minutes in the l a rvae o f I 'enebrio, Dermestes, P i e r i s and 
Ga l l e r i a (Sa in i , 1977) and a f t e r 10 minutes in Spathosterninn 
prasini ferum (Mohan and Khan, 1982). Thus i t i s c l e a r that the 
absorbing e f f i c i e n c y o f the malpighian tubules of D. cingulatus 
i s slower as compared to that of other spec i es . 
The present data on both sexes o f H. n i g r o r ep l e tus , 
C. trachypterus. D. cingulatus and i n the larvae o f D. obliqua 
a lso showed that the ra t e of absorpt ion o f indigo carmine by 
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the malpighian tubules (RDA) depended upon i t s concentrat ion in 
the haemolymph (DCH) o f the r e spec t i v e spec i es . I t i s evidenced 
by the f a c t that soon a f t e r the i n j e c t i o n o f any concentrat ion 
o f indigo carmine when the i n i t i a l dye concentrat ion (IDC) in 
the haemolymph was comparatively stronger the malpighian tubules 
were more ac t i ve to absorb the dye but as the concentrat ion o f 
dye in the haemolymph decreased the ra te of i t s absorption also 
r e l a t i v e l y dropped. There fore , the higher concentrat ion of 
ind igo carmine was absorbed rap id l y in comparison t o the lower 
concentrations of ind i go carmine. But, i n contrast to t h i s , when 
Afo ind igo carmine was i n j e c t e d i n both sexes o f D, c ingulatus, 
the t o t a l time o f dye absorption was proTDortionately higher as 
compared to lower concentrat ion of ind igo carmine. I t i s l i k e l y 
that in th i s spec ies , subsequently slow absolut ion of the dye by 
the malpighian tubules may be due to massive accumulation o f the 
dye granules in the lumen o f the tubules which may i n t e r f e r e or 
block dye absorption. But i n other spec i es , present ly studied, 
a l l concentrations of dye {Q.5fot 1%, and Af") were e l iminated 
e f f i c i e n t l y from the haemolymph without any i n t e r f e r e n c e in the 
absorbing capacity o f the tubules. Thus the malpighian tubules 
of H. n igrorep le tus , C. trachypterus and that o f the l a rvae of 
S* were more e f f i c i e n t in absorbing indigo carmine than 
than o f D, c ingulatus, The reason f o r quicker removal o f 
stronger concentration o f dye from the haemol5miph may be i n t e r -
preted on the ground that the threshold o f indigo carmine 
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absorpt ion of the malpighian tubules o f H. n i g ro r ep l e tus . 
C. trachypterus and D. obliqua l i e s even above the concentration 
o f present maximum concentrat ion o f i n j e c t e d ind igo carmine dye. 
Further , i t may also be concluded that malpighian tubules o f 
these species are more permeable t o th i s dye as compared to that 
o f D. c ingulatus. 
In order to compare the absorbing e f f i c i e n c y o f the malpi-
ghian tubules of these spec ies , ind igo carmine s o l u t i o n was , 
i n j e c t e d according to the average body weight o f the r espec t i v e 
spec ies ( . 02 ul ind igo carmine solution/mg body w e i ^ t ) . I t was 
observed that in both sexes of H. n igrorep le tus 0.5?^, and 
Mo ind igo carmine were r e spec t i v e l y absorbed i n 70, 100, 130 and 
220 minutes (Tab le -2 ) T/hile in C. trachypterus r e s p e c t i v e concen-
t r a t i o n o f indigo carmine were completely absorbed in 3 hrs 10 mins, 
WrvA 107)1 ins 
^ 8 hrs 10 mins and 12 hrs 10 mins i n the females and i n 3 hrs 10 
mins, 5 hrs 10 mins, 8 hrs 10 mins and 12 hrs 10 mins i n the males 
( T a b l e - 3 ) . On the other hand, i n case of D. c ingulatus time of 
t o t a l dye absorption by the malpighian tubules was 9 hrs and 1 3 
hrs f o r 0,5?^ and \'fo ind igo carmine r e s p e c t i v e l y i n both the sexes 
but with regard to i n j e c t i o n o f 2io and 4% indigo carmine so lut ion 
the t o t a l time o f dye absorption was 19 hrs and 43 hrs i n the 
females and 2i hrs and 47 hrs i n the males ( T a b l e - 4 ) . As compared 
to t h i s , i n case o f l a r va e o f D. obl iqua time of t o t a l dye absorp-
t i on were 40 mins, 70 mins, 100 mins and 190 mins fo r the r e spec t i v e 
concentrations o f the indigo carmine as mentioned above ( T a b l e - 5 ) . 
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Thus, these comparative data show that the malpighian tubules 
o f the larvae of D. obl iqua are most e f f i c i e n t in absorbing 
ind igo carmine whereas the malpighian tubules o f the grass hoppers 
H. n igrorepletus and G. trachypterus as wel l as that o f the bug 
D. cingulatus are r e l a t i v e l y l e ss e f f i c i e n t ( P i g . 3 , 4 , 5 & 6 ) , 
Therefore i t may be concluded that excre tory e f f i c i e n c y of the 
malpighian tubules i s r e l a t ed to the ac t i ve mode o f l i f e o f 
insec t s as evidenced by the f a c t that th$ )bug D. cingulatus i s 
s lugg ish and only walk on host p lant whereas grass hoppers lead 
more ac t i v e l i f e by jumping and hopping. Further, the larvae 
of D. obliqua are voracious eater o f green f o l i a g e . This resul ts 
i n ac t i v e metabolism which leads to e f f i c i e n t exc re t i on as w e l l . 
In contrast to these spec i es , metabol ic a c t i v i t y o f D, cingulatus 
may be slower and hence the excre tory e f f i c i e n c y o f t h e i r malpi-
ghian tubule i s weaker, 
As regards the excretory e f f i c i e n c y o f the malpighian tubules 
of the females and the males o f H. n i g ro rep l e tus , there was almost 
no d i f f e r e n c e between the sexes. I t was evident from the data 
that when e i ther sex was i n j e c t ed with each concentrat ion (0.5?^, 
2io and 4?^ ) of ind igo carmine according to the i r body weight, 
the time o f dye clearance from the haemoljrmph for a par t i cu lar 
dye concentration was the same in both the sexes ( T a b l e - 2 ) . 
Moreover, the pat tern o f the ra te of dye absorption was also 
almost s imi lar in both sexes . S im i l a r l y , the malpighian tubules 
of G. trachypterus and D. cingulatus did not show sexual dimorphism 
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with regard to e l im inat ion o f th i s dye from the haemolymph. 
S imi lar resu l t was obtained by Mohan and Khan (1983) i n 
SpathosternTam pras in i ferum. However, Singh and Khan (1981) 
repor ted thst i n D. c ingulatus. the malpighian tubules of the 
females were more e f f i c i e n t than those o f the males on the groimd 
that uhen they were i n j e c t ed with equal volume o f each concen-
t r a t i o n o f indigo carmine, the ra te o f dye absorption was higher 
i n the females. But on the basis o f present data on D.cingulatus. 
H. nigrorepletus and C. trachypterus i t can be i n f e r r e d that 
when any concentrat ion of indigo carmine was i n j e c t e d according 
to the i r body weight , the i n i t i a l dye concentration (IDO) in 
the haemolymph of the females and the males was almost s im i l a r . 
There fore , i t i s c lear that i n the females blood volume was more 
than that o f the males. I t i s substant iated by the f a c t that 
the quantity o f ind igo carmine i n j e c t e d was higher in the females 
(accord ing to heav ier weight) but even then IDC i n the haemolymph 
was equal to that o f the males. Thus, the females having high 
blood volume than that o f the males a f t e r i n j e c t i o n of s imi lar 
concentration of the dye per mg body weight showed almost equal 
DCH i n both the sexes . Since IDC i n the haemolymph was the same 
i n both sexes of a par t i cu la r spec ies f o l l ow ing i n j e c t i o n of one 
concentration o f ind igo carmine and also the r a t e o f dye absorp-
t i o n was almost s im i l a r in both sexes , t h e r e f o r e , the t o t a l dye 
was absorbed from the haemolymph in almost same t ime i n e i ther 
sex. On this ground there i s no sexual d i f f e r ence i n the excre-
tory e f f i c i e n c y o f the malpighian tubules in any spec ies present ly 
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s tud ied . 
The excre tory e f f i c i e n c y of the malpighian tubules as 
est imated by the absorption of ind igo carmine from the haemo-
lymph, was also s tud ied fol lot^ing i n j e c t i o n of sublethal doses 
of Rogor (an organophosphate) in the haemocoel o f both sexes of 
D. cingulatus and C. trachypterus. 
In D. cingulatus adults when indigo carmine was i n j e c t -
ed a f t e r 1 hour f o l l o w i n g the i n j e c t i o n o f 0.005?^ Rogor, a f t e r 
7 hours the ra t e o f dye absorption (RDA) was reduced to 0.035 
mg/ml/hr in both sexes ( Tab l e -6 ) , whi le i n control insec ts at 
the same i n t e r v a l , the RDA were 0.0517 mg/ml/hr and 0.0455 
mg/ml/hr in the females and the males r e s p e c t i v e l y ( T a b l e - 4 ) . 
Afterwards at subsequent i n t e r va l s a f t e r i n j e c t i o n , the RDA 
dropped fur ther . However, f o l l ow ing the i n j e c t i o n o f th is con-
centrat ion of Rogor when dye was i n j e c t e d a f t e r 15 hours the 
i n i t i a l r a t e o f dye absorption (IRDA) was 0.028 mg/ml hr l e ss 
than that o f acetone t r ea ted insects ( c o n t r o l ) i n both sexes. 
Even a f t e r 41 hours f o l l ow ing dye i n j e c t i o n , 0.189 mg/ml and 
0.2125 mg/ml ind igo carmine s t i l l remained in the haemolymph o f 
the females and the males r e s p e c t i v e l y . Thereaf ter observations 
could not be taken due to h i ^ m o r t a l i t y . Moreover a f t e r 17 
hours the RDA became very i r r e g u l a r , vary ing from 0.0105 mg/ml/hr 
to 0.0 mg/ml/hr i n the sexes ( T a b l e - 7 ) . 
¥hen 2fo ind igo carmine was i n j e c t e d a f t e r 1 hour f o l l ow ing 
the i n j e c t i o n o f 0.01^ Rogor, RDA was a f f e c t e d a f t e r 5 hours of 
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dye i n j e c t i o n when i t was 0.0105 mg/ml/hr l e ss than that o f the 
r e spec t i v e control and t o t a l dye clearance from the haemolymph 
took 16 hours more ao compared to the r espec t i v e cont ro l in 
each sex . A f te r 17 hours, the RDA became almost i r r e gu l a r or 
steady varying from 0.0175 mg/ml/hr to 0.0079 mg/ml/hr i n the 
females and from 0.0158 mg/ml/hr to 0.0053 mg/ml/hr i n the males. 
On the contrary, 0.02^ Rogor became e f f e c t i v e sooner i . e . i n 
about 3 hours f o l l o w i n g dve inject io-n when the RDA were 0.004 
mg/ml/hr and 0.0105 mg/ml/hr l e ss than the r e spec t i v e contro l . 
A f t e r 13 hours o f dye i n j e c t i o n , the RDA became steady and some-
what i r r egu la r ( Tab l e~7 ) . But even a f t e r 43 hours o f dye i n j e c -
t i o n , 0.0998 mg/ml dye remained i n the haemolyinph of the females 
and a f t e r 45 hours 0.115 mg/ml dye was s t i l l present i n the 
haemolymph o f the males. Thereafter the malpighian tubules 
stopped to absorb ind igo carmine ( F i g . - 7 ) . 
The t op i ca l app l i ca t i on o f Rogor also reduced RDA in both 
sexes o f D. c ingu la tus . But this chemical was l e s s e f f e c t i v e 
t o p i c a l l y than by i n j e c t i o n method. I t was evident from the 
present i n v e s t i g a t i on that when O.Ol?&Rogor was t o p i c a l l y appl ied 
b e f o r e 1 hour o f dye i n j e c t i o n , the DCH i n the females at 17 
hours f o l l ow ing o f dye i n j e c t i o n was s im i l a r to that o f the 
contro l while i n the males i t was only i n s i g n i f i c a n t l y higher 
than that of i t s c o n t r o l . In contras t to t h i s , i n j e c t i o n o f 
0.005?5 Roger showed s i g n i f i c a n t l y h igher DCH at 17 hours as com-
pared with the r e spec t i v e contro l ( Tab l e -10 ) . Furthermore, by 
t o p i c a l appl icat ion o f O.Ol?^Rogor the time f o r absorption of 
almost a l l i n j e c t ed dye by the malpighian tubules took 2 hours 
more as compared t o the respect ive contro l ( Tab l e -8 ) . I t i s 
thus concluded that t op i ca l app l i ca t i on o f even higher concen-
t r a t i on of Rogor required more time to reduce RDA. In th is con-
t e x t , when adult D. cingulatus were t o p i c a l l y t rea ted by 0,02fo 
Rogor before 1 hour o f dye i n j e c t i o n , the RDA was near ly s imi lar 
to that of the respec t i ve control t i l l 11 hours f o l l o w i n g dye 
i n j e c t i o n . Thereafter i t was reduced more as compared to r e s -
pec t i v e control and f ' j r ther complete clearance o f the dye from 
the haemolymph was delayed by 8 hours i n both sexes. The t op i ca l 
app l i ca t ion of 0.04?^ Rogor which was double concentration o f the 
most e f f e c t i v e dose by i n j e c t i on method (0 ,02^ ) , could reduce 
the RDA a f t e r 5 hours fo l lo^ ' ing dye i n j e c t i o n and the malpighian 
tubules o f these insects needed 16 hours t o el iminate ent i re 
i n j e c t e d dye. This time was hi^gher than that o f 0.02?^ Rogor 
i n j e c t e d insects ( Tab le -8 ) . 
When 2fo indigo carmine was i n j e c t e d a f t e r 15 hours f o l l ow -
ing the top ica l appl icat ion o f 0.01?^, 0.02?^ and 0.04% Rogor 
r e spec t i v e l y , RDA showed reduced rates from the beginning, which 
were 0.0525 mg/ml/hr, 0.0525 mg/ml/hr and 0.042 mg/ml/hr respec-
t i v e l y in both the sexes , ^'urther, t o t a l dye was el iminated by 
the malpighian tubules o f 0 . 0 1 R o g o r treated insec t s , in about 
31 hoars. While the insects t o p i c a l l y treated with 0.02% Rogor, 
0.0788 mg/ml and 0.0998 mg/ml dye s t i l l remained in the haemolymph 
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of the females and the males r e s p e c t i v e l y even a f t e r 45 hoiirs 
f o l l o w i n g dye i n j e c t i o n . The dye absorption stopped a f t e r 41 
hours and 43 hours r e spec t i v e l y f o l l o w i n g i t s i n j e c t i o n i n the 
females and the males. Further, i n insec ts t r ea ted wi th 0.04?^ 
Rogor t o t a l dye could not be el iminated even i n 41 hours f o l l o w -
ing i t s i n j e c t i o n . ( Table-9» F i g . - 8 ) . 
From these inves t i ga t i ons i t i s c l ear that higher concen-
t ra t i ons of Rogor may block complete absorption o f the dye by 
both i n j e c t i o n and t o p i c a l methods. However, Rogor, was found 
more e f f e c t i v e in reducing the e f f i c i e n c y of the malpighian 
tubules by i n j e c t i o n method than by t o p i c a l app l i ca t i on . Thus 
i t i s c lear that even a f t e r t o p i c a l app l i ca t i on o f a dose o f 
Rogor which i s double in strength than that o f i n j e c t e d dose the 
tubules excretory e f f i c i e n c y of the malpighian tubules i s l e s s 
reduced and i t l eads t o the conclusion that Rogor so lu t i on i s 
not completely permeable through the cu t i c l e of D, c ingu la tus . 
There fore higher concentrat ion o f Rogor was t o p i c a l l y appl ied 
to study i t s e f f e c t on RDA. When ind igo carmine was i n j e c t e d 
a f t e r 1 hour of the i n j e c t i on of 0.02?^ Rogor i n each sex o f 
2.' t rachvpterus. the RDA by i t s malpighian tubules s ta r t ed f a l l i n g 
a f t e r 4 ho\jrs and 10 minutes when i t became 0,007 mg/ml/hr and 
0.004 mg/ml/hr l e s s in the females and the males r e s p e c t i v e l y 
as compared to t h e i r controls and t o t a l dye clearance from the 
haemoljnnph took 1 hour more than that o f the c o n t r o l . In insec ts 
i n j e c t e d with 0.04^ Rogor, the RDA began to f a l l e a r l i e r and i t 
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fur ther dropped a f t e r 2 ho-urs and 10 minutes and 3 hotirs and 10 
minutes i n the females and the males r e s p e c t i v e l y ( Tab l e -11 ) . 
Further , 0.08^ ^yOgor caused reduct ion i n KDA a f t e r 1 hour and 
10 minutes in the females and 2 hours and 10 minutes in the males 
•when i t was 0.007 mg/ml/hr l ess in "both the sexes. Tota l time of 
en t i r e dye absorption was increased from 8 hours and 10 minutes 
to 1 3 hours and 10 minutes in the females as we l l as 14 hours 
and 10 minutes in the males» f o l l o w i n g the i n j e c t i o n of these 
concentrations o f Rogor (0.02%, 0.04?^ and O.OB?^ .) dye e l iminat ion 
was observed a f t e r 15 hours by i n j e c t i n g the dye a t th is stage. 
I t Was found that RDA was much reduced at th i s stage and i n i t i a l 
RDA with respect to each concentrat ion of the Rogor was 0.14 
mg/ml/hr, 0.105 mg/ml/hr and 0.084 mg/ml/hr in the females whereas 
corresponding Values i n the males were 0.154 mg/ml/hr, 0.106 
mg/ml/hr and 0.084 mg/ml/hr. Moreover, t o t a l dye clearance from 
haemolymph took place in 3, 10 and 16 ho-urs more than those of 
the r espec t i ve c on t r o l , in both sexes ( P i g . 9 ) . Further these 
e f f e c t s were s t a t i s t i c a l l y s i g n i f i c a n t a t 7 hours and 10 minutes 
f o l l ow ing dye i n j e c t i o n when compared wi th the r e spec t i v e control 
( Table-1 5) . 
When 2fo indigo carmine was i n j e c t e d a f t e r 1 hour f o l l ow ing 
t o p i c a l app l i ca t i on o f 0.08^ Rogor, there was no s i g n i f i c a n t 
e f f e c t on RDA. However 0.16?^ and 0.32% Rogor on t o p i c a l app l i -
ca t ion caused s t a t i s t i c a l l y s i gn i f i can t changes at 7 hours and 10 
minutes when compared with r espec t i ve contro l ( Tab l e -15 ) . Further, 
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a f t e r t o p i c a l app l i ca t i on o f Rogor more time elapsed to reduce 
the RDA as compared to i n j e c t i o n method. This was ev ident from 
the data that t op i ca l appl icat ion of even 0.16% Rogor could reduce 
the RDA a f t e r 5 hours and 10 minutes f o l l ow ing the dye i n j e c t i o n 
i j i both sexes, whereas that o f 0.32% Rogor showed reduct ion i n 
RDA a f t e r 5 hours and 10 minutes and 2 hours and 10 minutes in 
the females and the males r e s p e c t i v e l y , when compared with r e s -
pec t i v e control ( T a b l e - I J ) . The malpighian tubules r e s p e c t i v e l y 
took 2 and 5 hours more i n absorbing almost a l l i n j e c t e d dye i n 
the females and the males t rea ted t o p i c a l l y with 0.016% and 0.52?& 
Rogor r e s p e c t i v e l y . 
A f t e r 15 hours of t op i ca l app l i ca t i on of O.Obfo, 0.1 and 
0.32?S Rogor so lu t i on , the RDA showed marked reduct ion as i n the 
case o f D. c ingulatus. ±''urther i n C. trachypterus a l so Rogor was 
l e s s e f f e c t i v e by t op i ca l method of app l i ca t i on as compared to 
i n j e c t i o n method. This i s evidenced by the data that i n i t i a l 
RDA were 0.14 mg/ml/hr and 0.154 mg/ml/hr in the females and males 
r e s p e c t i v e l y a f t e r 1 5 hours f o l l ow ing t o p i c a l app l i ca t i on o f 
0.08% Rogor whereas i t was only 0.084 mg/ml/hr i n each sex i n 
case o f i n j e c t i o n o f the same dose o f Rogor. S^irther, the e f f e c t 
on RDA was proport ional t o the concentration o f Rogor . But with 
respect to d i f f e r e n t concentrations o f th i s chemical (0.08%, 0.16% 
and 0.32%), almost en t i r e i n j e c t ed ind igo carmine was absorbed 
i n 10 hours and 10 minutes in the females and i n 11 hours and 
10 minutes in the males t reated with 0.08% Rogor whereas in 14 
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hours and 10 minutes and 18 hours and 10 minutes i n the respec t i ve 
sex t reated t o p i c a l l y with Ool6^ and 0.3??SRogor ( F i g o l O ) . 
Thus as app l i ca t i on o f d i f f e r e n t concentrations o f Rogor 
reduced the RDl, the time o f dye absorption by the malpighian 
tubules was also increased i n both sexes o f D. c.ingulatus and 
G. trachypterus. Further, there was no d i f f e r ence between sexes 
with regard to the absorpt ive func t i on o f the malpighian tubxd.es, 
i r r e s p e c t i v e o f the method of app l i ca t i on ( t o p i c a l or i n j e c t i o n ) 
o f th i s i n s e c t i c i d e . Therefore , time o f dye clearance was almost 
s im i l a r i n both sexes . This may be due to the f a c t that each 
concentrat ion o f Rogor was i n j e c t e d or t o p i c a l l y app l ied accord-
ing to the body weight (0.015 ul Rogor solution/ml body weight ) 
o f the insec ts . Thus, the females, which are heav ier than the 
males and have more blood volume, were in j e c t ed or t o p i c a l l y 
app l ied with more quent i ty of each concentration o f Rogor. The 
dye so lut ion (2^ ind igo carmine) was also i n j e c t ed as 0.02 ul/mg 
body weight. As the blood volume o f the males was lower than 
that o f the females , the i n i t i a l dye concentrat ion was found to 
be almost s imi lar in both sexes. Since the RDA were same in the 
males and the females i t i s obvious that the e f f e c t o f each con-
cent ra t ion of Rogor was the same i n both sexes. 
Regarding the e f f e c t o f Furadan on excre tory e f f i c i e n c y 
of the malpighian tubules, i t was observed that even the concen-
t r a t i ons lower than those o f Rogor were able to a f f e c t the RDA. 
There fore d i lute concentrations o f Furadan than that o f Rogor 
were appl ied in the present experiments on D. cinisralatus and 
C. trachypterus. In D. c in^ i la tus 0.001 0,002fo and 0.004?^ 
Furadan was i nd i v i dua l l y i n j e c t e d be fo re 1 hour o f ind i go carmine 
i n j e c t i o n , ¥ i th respec t to each concentrat ion o f Puradan, RDA 
was reduced in both sexes . However i n j e c t i o n of 0.001?^ Puradan 
showed s t a t i s t i c a l l y i n s i g n i f i c a n t e f f e c t , when the DCH a f t e r 
17 hours was compared with r e spec t i v e control and t o t a l dye e l i -
mination from haemolymph was delayed only by 2 hours i n each sex. 
But malpighian tubules could absorb almost en t i r e dye i n 29 hoiirs 
i n j e c t e d with 0,002^ Puradan. However i n case o f insec ts i n j e c t ed 
with 0.004?^ Puradan, 0.0788 mg/ml and 0.0735 mg/ml dye were s t i l l 
present in the haemolymph o f the females and the males respec -
t i v e l y even a f t e r 27 hours a f t e r dye i n j e c t i o n and fu r the r obser-
va t i on were not poss ib l e due t o high mor t a l i t y among these 
insec ts (Tab l e -16 ) . Moreover, the RDA began to f a l l more a f t e r 
7 hours and 5 hours in both sexes i n j e c t e d with 0.002?^ and 0.004?^ 
Puradan r e s p e c t i v e l y . V/hereas i t was reduced a f t e r 7 hours i n 
the females and 9 hours in the males i n j e c t e d with 0.001 Puradan. 
Further , when 2% ind igo carmine was i n j e c t e d a f t e r 15 hours f o l l o w -
ing the i n j e c t i o n o f 0,001 fo Puradan, the RDA was s i g n i f i c a n t l y 
reduced as compared to contro l and almost i n j e c t ed dye was absorbed 
wi th in 31 hours in both the sexes . Thus i n j e c t i o n of Furadan i n 
d i f f e r e n t concentrations propor t i onate ly reduced the dye absorption 
by the malpighian tubules ( F i g . 1 1 ) . 
Beside t h i s , 0.002%, 0.0045^ and 0.008?^ Furadan were also 
appl ied t o p i c a l l y b e f o r e 1 hour o f dye i n j e c t i o n . This i n s e c t i c i d e . 
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l i k e Rogor, was also l e s s e f f e c t i v e by t op i ca l app l i ca t i on than 
by i n j e c t i o n . Thus even 0,002fo Furadan applied t o p i c a l l y was 
i n e f f e c t i v e to reduce iiDA. However i t s e f f e c t on RDA was recorded 
a f t e r 15 hours and en t i r e in j e c t ed dye was el iminated from the 
haemolymph in fu r the r 8 hours and 6 hoiars r e s p e c t i v e l y in the 
females and the males ( T a b l e - i g ) . I t i s concluded that with 
respect t op i ca l app l i ca t i on o f each concentrat ion o f Furadan more 
time was required to decrease RDA than by i n j e c t i o n method, ^ i n 
case o f Rogor. I t can be further substant iated from the present 
data that by t o p i c a l appl icat ion o f 0.004^0 Furadan, RDA was 
a f f e c t e d a f t e r 7 hours in the females and 9 hours i n the males. 
Wnereas t op i ca l app l i ca t i on of 0.008?^ Furadan began t o reduce RDA 
a f t e r 7 hours in both sexes, '^ he en t i r e i n j e c t e d dye was cleared 
from the haemolymph i n about 39 hours and 43 hours in the females 
and the males r e s p e c t i v e l y . But i n case adiilts t o p i c a l l y t reated 
with 0.004^ Furadan adults th is time was comparatively l e s s , i . e . 
33 hours in the females and 35 hours i n the males ( Tab l e -18 ) . I t 
i s thus c lear that even by t op i ca l app l i ca t i on d i lu t e concentra-
t i o n of Furadan reduced RDA much apprec iably than that o f Rogor 
i n stronger concentrat ions. Further, O.OOBfo Furadan caused most 
damage to the e f f i c i e n c y of the malpighian tubules. 
In addi t ion to t h i s , when 2% ind igo carmine was i n j e c t e d 
a f t e r 15 hours f o l l o w i n g top i ca l app l i c a t i on o f 0.004?^ Furadan, 
the t o t a l dye absorption by the m a l p i ^ i a n tubules took 28 hours 
more as compared to contro l insec ts i n both sexes. Moreover, 
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the reduct ion in RDA was not iced from the beginning and i t was 
only 0.049 mg/ml/hr in both sexes . I t again supports the r esu l t 
obtained by Rogor that various d i lu t i ons o f l"uradan app l i ed on 
the present insects do have the i r t o x i c i t y for a longer per iod 
and so event a f t e r 15 hours folloi-. 'ing app l i ca t i on of these insec -
t i c i d e s the malpighian tubules undergo abnormal funct ion ( F i g . 1 2 ) . 
Thus the present data can be taken as c l ea r ind ica t i on of d i s tur -
bance i n the excre tory e f f i c i e n c y o f the malpighian tubules o f 
these insects (D. cingulatus and C. trachypterus) a f f e c t e d by 
Rogor and Furadan. 
S im i l a r l y , Furadan was also e f f e c t i v e i n reducing RDA when 
0,001^, 0.002?^ and 0.004?^ Furadan were i n j e c t ed be f o r e 1 hour o f 
ind igo carmine i n j e c t i o n i n C. trachypterus and e f f e c t s were more 
severe with high concentrat ion. The reduction i n RDA was observed 
a f t e r 3 hours and 10 minutes, 2 hours and 10 minutes, 1 hour and 
10 minutes, f o l l ow ing dye i n j e c t i o n r e s p e c t i v e l y and t o t a l time 
of dye absorption were 1, 2 and 4 hours more than the r espec t i v e 
contro l (Table-21) . When 25^  ind igo carmine was i n j e c t e d a f t e r 
15 hours o f 0.001^ Furadan, the i n i t i a l RDA were 0.014 and 0.00? 
mg/ml/hr l e s s than respec t i ve untreated females and males respec-
t i v e l y , but t o t a l time o f dye absorpt ion was s imi lar to insects 
i n j e c t e d with 2^ ind igo carmine a f t e r 1 hour o f 0,001^ Furadan 
( F i g . 1 3 ) . Insects i n j e c t e d with 0.002?S Furadan, the t o t a l time 
of dye absorption increased fur ther and i t was 12 hours and 10 
minutes i n both sexes t rea ted with 0.002?^ Furadan, whereas i t 
were 16 hours and 10 minutes as wel l as 1? hours and 10 minutes 
r e s p e c t i v e l y in the females and the males in jec ted wi th 0.004% 
Furadan (Tab le -22 ) . 
As in case of D. cin,s:ulatus. t op i ca l appl icat ion was l e s s 
e f f e c t i v e than i n j e c t e d Furadan i n C. trachypterus. For th is 
purpose, 0.004?^, 0.008?^ and 0,0^6% Furadan were t o p i c a l l y applied 
be fo re 1 hour o f dye i n j e c t i o n and also observations were made 
when 2% indigo carmine in j ec ted a f t e r 15 hours f o l l ow ing the 
t op i c a l appl icat ion o f 0.004?^ and O.OOQ'fo Furadan. 0.0045^ Furadan 
was i n e f f e c t i v e in reducing excretory e f f i c i e n c y i n both condi-
t i o n s . I'/hile O.OOQfo Furadan was e f f e c t i v e in both condit ions. 
However i t s e f f e c t s were more pronounced when indigo carmine 
was i n j e c t ed a f t e r 15 hours as i t took 4 hours more than control 
to absorb a l l dye from the haemolymph ( F i g . 1 4 ) . Further, in case 
of 0.01 Furadan app l i ca t ion , the t o t a l time of dye absorption 
was increased to 11 ho\irs and 10 minutes and e f f e c t s on RDA were 
observed a f t e r 2 hours, 10 minutes and 3 hours 10 minutes in the 
females and the males r espec t i ve l y ( Table-23) . 
Thus each concentration of Furadan, e i ther i n j e c t e d or appl ied 
t o p i c a l l y reduced the RDA s im i l a r l y i n both the sexes o f D. cingu-
latus and C. trachypterus, as in case of Roger. I t may be again 
explained on the ground that each concentration of Furadan was 
i n j e c t e d or t o p i c a l l y applied i nd i v i dua l l y in each sex according 
to the i r body weight . S imi lar ly , the indigo carmine was also 
i n j e c t e d according t o the body we ight . Thus, the quantity of dye 
and Furadan were d i f f e r e n t in the females and the males. On the 
bas is o f the d i f f e r e n c e i n the b lood volume o f the two sexes, 
the IDC were almost the same i n both sexes. As the RDA were 
s im i l a r in both sexes the t o t a l time o f dye c learance by malpi-
ghian tubules from the haemolymph was also the same. Hence, i t 
can be concluded that the malpighian tubules o f the females and 
the males were more or l e s s of the same e f f i c i e n c y i n removing 
the dye from the haemolymph. 
In addit ion to t h i s , i t i s a lso c lear tliat both iiogor and 
Furadan are e f f e c t i v e to reduce excre to ry e f f i c i e n c y o f the mal-
p igh ian tubules o f both the sexes o f D. cinffliLatus and C.trachypterus 
Again, Furadan i s even e f f e c t i v e by much weaker concentrations 
than those of Rogor. 
Patten et a l , (1959) reported that i n Pe r ip lane ta americana, 
a f t e r 24 hours f o l l ow ing the i n j e c t i o n o f ethylene g l y c o l , 
heptach lor , d i e l d r i n , i sodr in and endrin, the RDA of i t s malpighian 
tubules was decreased s i g n i f i c a n t l y while acetone, sodium arsen i te , 
n i c o t i n e , DDT, parathion, chlordane and aldr in d id not a f f e c t 
s i g n i f i c a n t l y . They in te rpre ted that the excretory process i s 
s e c r e t o r y in insec ts and energized by an ox idat ive enzyme system. 
Further , th is hypothesis i s supported by the f a c t t h a t ' t h e malpi-
ghian tubules o f insec ts t reated with chemicals, which i nh ib i t 
the excretory funct ion as ethylene g l y c o l loose t h e i r a b i l i t y 
to reduce blue tetrazo l ium ( 5 , 5 ' - d i a n i s o l e bis 4 , 4 ' ( 5,5-diphenyl ) 
, tetrazol ium ch lo r ide ) i n v i vo which was used by Pat ton e t a l . 
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Singh and Khan ( 1982) in Do c i n ^ l a t u s and Mohan and Khan (1985) 
i n the 5th instar l a r vae o f S. l i t u r a also observed that i n j e c -
t i o n o f d i f f e r e n t concentrations o f Rogor reduced the excretory 
e f f i c i e n c y o f the malpighian tubules to el iminate the dye from 
the haemolymph. Thus, there i s a p o s s i b i l i t y that both Rogor and 
Furadan may be invo lved in i n h i b i t i n g the 02d.dase system which 
may be responsible t o i n t e r f e r e i n the function o f the malpighian 
tubules . 
In the present i n v e s t i g a t i on , the e f f e c t o f the app l icat ion 
o f d i f f e r e n t concentrations of DDT was a lso observed on the excre-
t o r y e f f i c i e n c y of the malpighian tubules of D. c ingulatus and 
C. trachypterus. In D. cin^ulatus 0.025?^, 0,05% and 0,1?^ DDT were 
i n j e c t e d before 1 hour o f 2?^  ind igo carmine i n j e c t i o n . I t was 
found that fo l l owing the i n j e c t i o n o f a l l the concentrations of 
DDT, the ra te o f dye absorption by the malpighian tubules (RDA) 
increased a t subsequent i n t e r va l s and the blood volume was pro-
g r e s s i v e l y lowered. As blood volume was f a l l i n g down, there was 
r e l a t i v e increase in dye concentrat ion o f the haemolymph and con-
sequent ly RDA was higher than that o f the con t ro l . But the 
ca l cu la t i on o f RDA values was based on the reduced blood voliime 
and the re f o r e in order t o compare RDA with that o f contro l insec t s , 
the values o f the blood volume at each i n t e r va l was that o f un-
changed condi t ion. Thus, in the present i n v e s t i g a t i o n , emphasis 
has been also g iven to co r r e l a t e RDA with loss o f b lood volume. 
In the DDT treated insec t s , acce l e ra t i on in RDA i s r e l a t e d with 
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blood loss o f blood volume which may be due to the f a s t f l u i d 
s e c r e t i on by the malpighian tubules . E a r l i e r , Maddrel l and 
Casida (1971) also reported that the app l i ca t ion o f DDT caused 
accumulation of l a r g e volume o f f l u i d i n the rectum o f Rhodnius. 
They fur ther explained that i n s e c t i c i d e poisoning i n i s o l a t ed 
tubules could not st imulate the exc re to ry funct ion and there i 'ore , 
they concluded thpt the appearance o f f l u i d in the r e c t a of insects 
poisoned with i n s e c t i c i d e s such as DDT, r -hexach lo ro cyclohoxane 
a l d r i n , dicrotophos, zectran and amino zectran, a l l e t h r i n and 
n i co t ine i s due to the presence i n the haemolymph o f a f ac to r 
which induce rapid sec re t i on of f l u i d by malpighian tubiiLes. 
E a r l i e r , Maddrell (1964) recorded that a d iu r e t i c harmone i s r e -
l eased into the haemolymph o f Rhodnius a f t e r f e e d i n g . The haemo-
lymph sample talcen from the bugs at various i n t e r v a l s a f t e r t op i ca l 
app l i ca t i on o f zectran was t e s t ed f o r d iure t i c a c t i v i t y with 
malpighian tubules i s o l a t ed from untreated i n s e c t s . Such haemo-
lymph samples st imulated the secre to ry rate of the malpighian 
tubules . From these data, Maddrell and Gasida (1971) concluded 
that the f a c t o r , which was r e l eased on i n s e c t i c i d a l poisoning was 
the same as the d iu r e t i c harmone re l eased when Rhodnius took a 
b lood meal and the mesothoracic gang l ion ic mass appeared to be 
the s i t e o f i n s e c t i c i d e induced r e l e a s e o f d iu r e t i c f a c t o r . 
In the present i n v e s t i g a t i on , 0.025?^ DDT i n j e c t e d be fore 
1 hour o f dye i n j e c t i o n i n D. cingulatus showed reduct ion i n blood 
volume a f t e r 7 hours and t h e r e a f t e r , i n subsequent observations 
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i t dropped f u r t h e r . However, with th i s change RDA showed i n -
creased trend a f t e r 7 hours. S im i l a r l y 0.05^ and 0.1?^ DDT also 
showed beginning o f reduct ion i n blood volume a f t e r 5 hours and 
1 hours of dye i n j e c t i o n r e s p e c t i v e l y . Fol lowing t h i s i n t e r v a l , 
RDA was also r e s p e c t i v e l y higher than that o f the contro l at 
corresponding i n t e r v a l s ( Table-26) . The e f f e c t o f 0.1?$ DDT was 
more intense as evidenced by the f a c t that a f t e r 15 hours, the 
decrease i n blood volume was 52.22?S and 31 whi le app l icat ion 
o f 0.05?^ DDT caused only 22,08^ and 22.21 fo reduct ion i n blood 
volume in the females and the males r e s p e c t i v e l y . Consequently 
e n t i r e dye was a l so e l iminated e a r l i e r i n 0.1^ DDT i n j e c t e d 
i n s e c t s . In contrast to th i s , when 2^ indigo carmine was i n j e c t e d 
a f t e r 15 hours o f 0,023fo and 0.05^ DDT i n j e c t i o n , the t o t a l time 
of complete dye absorption by the malpighian tubules were respec-
t i v e l y increased to 25 and 27 hours in each sex ( F i g . 1 5 ) . Fol low-
ing the i n j e c t i o n of 0.025?^ DDT blood volume showed s l i g h t recovery 
a f t e r 11 hours and 9 hours o f dye i n j e c t i o n i n the females and 
the males r e s p e c t i v e l y and the r ea f t e r reduction remained almost 
unchanged t i l l a l l dye was absorbed by the malpighian tubules but 
RDA was lower at each in t e r va l i n comparison with r espec t i v e 
c o n t r o l . On the other hand, there was no recovery iLn blood volume 
f o l l o w i n g the i n j e c t i o n o f 0.05^ DDT and RDA showed reduct ion from 
the begining ( Tab l e -27 ) . From these observat ions, i t may be 
i n t r ep r e t ed that , i n i t i a l l y , DDT caused water l o s s from haemolymph 
through excret ion and this was accompanied with increased r a t e of 
dye absorpt ion. But a f t e r 15 hours of DDT i n j e c t i o n , there were 
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h i s t opa tho l og i ca l changes i n the malpighian tubules and the re f o r e 
r a t e of dye absorpt ion was slowed down. Maddrel l e t a l . ( 1974 ) 
a l so found thnt i n Gal l iphora, an increase in the r a t e o f f l u i d 
t ransport was a lso accompanied wi th an increase i n the ra te o f 
dye s e c r e t i on by the malpighian tubules which had h igh permeable 
w a l l . 
The t o p i c a l app l i ca t i on of BBT a lso produced e f f e c t s s imi la r 
t o that o f i n j e c t i o n . However, the former method was l e s s e f f e c -
t i v e than that o f the l a t e r method. Thus, when 2% ind igo carmine 
was i n j e c t e d a f t e r 1 hour o f t o p i c a l app l i ca t i on o f 0.059^ DDT, 
there was almost no e f f e c t on RDA, but t i l l the c l earance o f dye 
"5*12% and 4.51?^ reduct ion i n blood volume took p lace i n the 
females and the males r e s p e c t i v e l y . Even a f t e r t o p i c a l app l i ca-
t i o n o f 0.1 DDT, RDA were l i t t l e a f f e c t e d and so there was no 
c'lange i n t o t a l time o f dye e l im ina t i on from the haemol5nnph although 
the reduct ion i n b lood volume o f the females and the males was 
r e s p e c t i v e l y and 5.36?^ at 1? hours o f d3^ e i n j e c t i o n (Table-28) . 
A f t e r the app l i ca t i on o f 0.2% DDT, the blood volume began t o drop 
at 7 hours and 5 hours in the females and the males r e s p e c t i v e l y 
and t h i s trend continued f^rcther. However, a f t e r 5 hours of 
t o p i c a l app l i ca t i on o f th i s concentrat ion o f DDT, there was some 
increase i n RDA, but i n l a t e r s tages i t again showed reduced r a t e s 
and th e r e f o r e t o t a l time o f dye e l im ina t i on from the haemolymph 
increased by 2 hours i n both the sexes . I t i s l i k e l y tha t DDT 
i n s tronger concentrat ion when app l i ed t o p i c a l l y a l so damaged the 
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h i s t o l o g i c a l s t ructure o f tubules and then ra t e o f dye absorp-
t i o n became lower, but even then l oss o f water from the haemolymph 
was uncheckeci. This tnav again show that DDT ic e f f e c t i v e to 
st imulate the production o f d i u r e t i c f a c t o r which i s l e s s pro-
nounced than that o f i n j e c t i o n methodo I t i s fu r the r clear from 
the present data that when indigo carmine was i n j e c t e d a f t e r 
15 hours of the t o p i c a l app l i ca t ion o f higher doses (0.05?5 and 
V 
0,1^) of DDT. Ab regards the f a l l i n the blood volume, insect 
t r ea t ed with 0.05?^ DDT showed r ecove ry i n the blood volume and 
at ig hours, there was only 1,12% and 1.87^ reduct ion i n blood 
volume o f the females and the males r e s p e c t i v e l y . In contrast 
t o t h i s , insects t rea ted with 0,1 DDT showed gradual decrease 
i n blood volume as w e l l as some f a l l i n RDA at each in t e r va l when 
compared with the r e spec t i v e cont ro l , although the DCH were 
r e l a t i v e l y higher as the blood volume was decreasing there fore 
t ime o f complete dye absorption by the ma lp i ^ i an tubules was 
12 hours more than tha t o f r e spec t i v e contro l in each sex 
(Tab le -29 j "Pig.16). Thus i t i s c lear that i n D. cingulatus ra t e 
o f dye absorption was more dependant on the t o p i c a l l y applied 
concentrat ion o f DDT, The absorbing a c t i v i t y o f the malpighian 
tubules f o r indigo carmine was l i t t l e a f f e c t ed by water loss 
( f l u i d s e c r e t i o n ) , Maddrell ejt also found i n Rhodnius and 
Carausius that the r a t e o f dye s e c r e t i on was almost unaf fected 
by the r a t e of f l u i d s ec r e t i on . 
S im i l a r l y , in G. trachvpterus. d i f f e r e n t concentrations of 
DDT (0 .1^ , 0.2?^, 0.3?^, 0.4?^) when appl ied by i n j e c t i o n or t o p i -
c a l l y , the blood volume was reduced, but as compared t o D.cingulatus 
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i n th i s species blood volume was a f f e c t e d i n l e s s e r t ime. When 
2^ 0 ind igo carmine were i n j e c t e d a f t e r 1 hour o f the i n j e c t i o n 
o f 0.1 fo, 0.2fo and 0.3^ DDT (Table-31) the RDA began to increase 
from the begining whi le reduction i n blood volume was observed 
a f t e r 70 minutes i n insec ts i n j e c t e d with 0.1?^, 0,2% DDT. But 
i n case o f insects i n j e c t e d with 0.39^ DDT, blood volume was r e -
duced e a r l i e r i n the males. V/hen 2% indigo cairaiine was in j ec t ed 
a f t e r 15 ho-urs of 0 . 1 D D T i n j e c t i o n , the i n i t i a l RDA was higher 
than that o f untreated insec t s , 'ihis value w as due to 27.81^ 
reduct ion i n blood volume and also on the basis that dye absorp-
t i o n depends upon concentration of the dye in the haemolymph. 
Even then, there was not any change i n the t o ta l time of dye 
e l im ina t i on from the haemolymph. S im i l a r l y 0.2% DDT i n j e c t i o n 
was fo l l owed by i n i t i a l RDA higher than that o f the untreated 
i n s e c t s . But, in f a c t , i t was l e s s than that o f untreated 
i n s e c t s , as there was 35.63/^ and 35.4-4% reduction i n blood 
volume in the females and the males r e spec t i v e l y and th i s voliome 
remained almo<^ >t constant t i l l a l l dye cleared from the haemolymph. 
L a t e r , RDA dropped fu r the r due to the h i s topa tho log i ca l changes 
and the re f o re t o t a l time as dye e l iminat ion increased by 1 hour 
i n each sex. Almost s imi la r observat ions were a lso ava i lab le 
when 2% indigo carmine was i n j e c t e d a f t e r 15 hours f o l l ow ing 
the i n j e c t i o n o f 0.39^ indigo carmine, but i t was more e f f e c t i v e 
changes as evidenced by the f a c t that 43.65?^ and 43.61% reduc-
t i o n i n blood volume took place i n the females and the males 
r e s p e c t i v e l y . Even so, t o ta l time o f dye absorption was only 
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1 hour more i n each sex (Table-32; F i g . l 7 ) , 
As in case o f D. c ingulatus, t op i ca l app l i ca t i on o f DDT 
•was l e s s e f f e c t i v e than that o f i n j e c t i on method i n 0, trachypterns 
a l s o , but the trend o f change in the blood volume and RDA were 
more or l ess s i m i l a r , l^ hen 2fo ind igo carmine was i n j e c t e d a f t e r 
1 hour o f the t o p i c a l app l i ca t ion o f 0.2?^ and 0.3^ DDT, there 
was reduction i n b lood volume but i t d id not show any e f f e c t on 
the t o t a l time o f dye e l iminat ion . Further, t o p i c a l appl icat ion 
o f O.Afo DDT caused more blood l oss and consequently RDA increased 
and t o t a l time o f dye absorption was 1 hour l e s s in each sex 
( T ab l e -33 ) . 
The e f f e c t s on blood volume and RDA were also observed 
when indigo carmine was i n j e c t e d 15 hours a f t e r the top ica l 
app l i ca t i on o f 0.2^, 0,3?^ and 0.4% DDT (Tab l e -34 ) . Topical 
app l ied 0.2?^ DDT showed recovery in blood volume. However, 4.99^ 
and 5.09?^ reduction in blood volume remained a f t e r 8 hours and 
10 minutes in the females and the males r e s p e c t i v e l y and moreover, 
i n i t i a l l y RDA was higher than untreated insects due to high con-
cent ra t ion of dye in the haemoljrmph and very l i t t l e changyin 
h i s t o l o g i c a l condit ion of the c e l l s o f malpighian. tubules and 
the r e f o r e t o t a l dye absorption took same time as compared to the 
cont ro l insec ts . Appl icat ion o f 0.3?^ and 0.4fo DDT caused further 
reduct ion in blood volume but i n i t i a l l y KDA was not much higher 
on account of h i s t o p at ho l o g i c a l damage i n the malpighian tubules. 
L a t e r , the RDA reduced more. There fore , t o t a l time o f dye 
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e l iminat ion from the haemolymph was r e s p e c t i v e l y 1 hour and 
3 hours more than that o f the contro l insects (Table-34; P i g . 1 8 ) . 
The f ind ing o f Pat ton e t aa. (1959) i n P . americana in j e c t ed 
with DDT i s d i f f e r e n t from the present data on D. cingulatus 
and a. tratShypterus i n the respect that DDT did not s i g n i f i c a n t l y 
a f f e c t on dye e l im ina t i on from the haemolymph of P . americana. 
Pat ton ejb a l . were a l so able to show that dehydration and excess 
water in j e c t ed at the l e v e l o f ^0-20fo of blood volume did not 
show any chanf:e in the ra te of ind igo carmine clearance from 
the haemolymph. But they were unable t o co r re la te dye e l imina-
t i o n with the l o ss o f blood volume. However, i n the present work 
on D. cingulatus and C. trachypterus such a c o r r e l a t i o n ex is ts 
and i t i s c lear that the ra t e of dye absorption by the malpighian 
tubules i s governed by the concentrat ion of indigo carmine i n 
the haemolymph as i t has been discussed be fo re i n the present 
s e c t i o n . In contrast to th i s , Mor i a r i t y (1971) i n P. americana 
observed that d i e l d r i n have no d i r ec t e f f e c t on dye e l iminat ion 
by the malpighian tubules and the in tox i ca ted cockroaches had 
higher blood volume due to extrametabol ic water or on account o f 
a harmonal disturbance and so the i n i t i a l dye concentrat ion of 
the haemolymph was lower which was accounted f o r slow e l iminat ion 
by the malpighian tubules . While Patton et a l . (1959) in 
P . americana t r ea ted with d i e l d r i n , explained that the reduction 
i n dye e l iminat ion was due to the f a c t that such chemicals 
destroyed the power o f malpighian tubules to reduce blue t e t r a -
zolium. They f u r the r reported that a low change i n blood volume 
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i n P . americana did not a f f e c t dye e l iminat ion . But, i n the 
present i n v e s t i g a t i o n , RDA was co r re la t ed with blood volume. 
However, the e f f e c t on RDA was l i t t l e f o r low change i n blood 
volume in "both sexes o f D. cingulatus and C. t rachypterus. 
Further, l i k e Rogor and Furadan, DDT was also l e s s e f f e c -
t i v e in G. t rachypterus. This may be explained on the basis that 
C. trachypterus would be more e f f i c i e n t to metabolize DDT to 
DDE, Such conversion of DDT to nontoxic DDE was repor ted by 
severa l workers as reviewed by A ta l l ah and i^!ettles (1 966). 
Further the e f f e c t s of each i n s e c t i c i d e were more or l ess s imi lar 
i n each sex . Unlike DDT, Rogor and Furadan could not br ing about 
l o s s o f blood volxime. On the other hand, these insec t i c i des were 
more damaging than DDT in reducing excre tory r a t e . There fore , 
insec ts t reated wi th Furadan and Rogor might show higher mor ta l i t y 
due to accumulation o f waste products in the haemolymph. 
Pa tho log i ca l observations on the m a l p i ^ i a n tubules of 
insec ts treated wi th present i n s e c t i c i d e s were a lso made to 
c o r r e l a t e the e f f e c t o f insec t i c ides (Rogor, Furadan and DDT) 
on RDA, The h i s t o l o g i c a l observat ions were taken a f t e r 6 and 
1 5 hours f o l l ow ing the appl icat ion o f each i n s e c t i c i d e . I t was 
ev ident that the i n j e c t i o n of each concentration of any i n s e c t i -
c ide caused greater patho log ica l damage to the malpighian tubules 
than by the t o p i c a l app l i ca t ion o f s imi la r concentrat ion of the 
same i n s e c t i c i d e . Furthermore, the e p i t h e l i a l c e l l s were more 
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adversely a f f e c t ed and degenerated a f t e r 15 hours f o l l ow ing the 
i n j e c t i o n of each insec t i c ide used i n the present inves t i ga t i on . 
In both sexes o f ]}. cinfculatus and G. trachypterus even the lower 
concentrations (0,002fo and 0.004?^) o f Furadan were e f f e c t i v e to 
damage the malpighian tubules than that o f Rogor and DDT. Also, 
a l l the three insec t i c ides used in the present inves t i ga t i on 
were more e f f e c t i v e i n D, cingulatus than 0. trachypterus. A f te r 
15 hours of the i n j e c t i o n o f each insec t i c i d e , the patholog ica l 
damage become more pronounced. Further, there was no sexual 
d i f f e r ence in h is topatho log ica l s t a t e o f the m a l p i ^ i a n tubules 
by the appl icat ion of a part icular concentration of an i n s e c t i -
c ide in D. cingulatus_ and 0. trachypterus. I t was c l e a r l y e v i -
denced that changes in the malpighian tubules c e l l s were more 
responsib le f o r retardat ion i n the excretory e f f i c i e n c y o f the 
indigo carmine. Such pathological conditions can re tard both, 
the uptake of dye from the haemoljnnph as we l l as the i r secre t ion 
in to the tubule lumen. Hence RDA by the malpighian tubules was 
reduced. l?urther, a f t e r 15 hours fo l l ow ing the app l i ca t i on of 
an i n s e c t i c i d e , the e f f e c t on RDA was more pronounced due to pro-
gress i ve damage in the c e l l s o f the ma lp i^ i an tubules. The 
e f f e c t o f d i f f e r e n t insect ic ides on the h is to logy of the malpi-
ghian tubules were a lso recorded i n P . americana (Richard and 
Cutkomp, 1945; Banerjee and Raychaudhuri, 1967; Sharma, 1970), 
He l i o th is armigera (Chadborne and Rainwater, 1953), Prodenia 
l i t u r a (Soliman and Soliman, 1958; Farooqui, 1973); Drosicha 
stebbingi ( L a t i f and jEQian, 1964); Oncopeltus fas c i at us (Mcmullen 
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1965); Poec i locerus pictus (Sharma, 1966); Earias insulana 
(Hassanein et I 9 6 8 ) ; Drosophila melanogaster (Soliman et 
1 9 7 2 ) , Spodoptera l i t u r a larvae (Lakhman et a l . 1975); Hieroglyphus 
banian (Mukherji e t a l . 1973); Hieroglyphus ni|g:rorepletus ( R i z v i 
and Khan, 1975); Dysdercus cinfculatus (Singh and IQian, 1979). 
The present i nves t i ga t i on on the excretory e f f i c i e n c y of 
the malpighian tubules of the la rvae o f D. obliqua and adults of 
H. n ig rorep le tus , C. trpchypterus and D. cingulatus i n general 
and partici£Larly i n r e l a t i o n to the appl icat ion o f d i f f e r e n t 
concentrations of Rogor, ^ radan and DDT are va luable in the 
l i g h t o f meagre informat ion in th is f i e l d . These data and 
technique may be use fu l to determine the minim\xm dose o f insec-
t i c i d e used f o r d isturbing the v i t a l a c t i v i t y o f excre tory 
phys io logy o f these spec ies , r e s u l t i n g i n the i r populat ion 
c on t r o l . 
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V I . SUMMARY 
I . Excretory e f f i c i e n c y o f normal insects 
1 . The excretory e f f j c i e n c y o f the malpighian tubules o f both sexes 
o f Hieroglyphus nijSyorepletus B o l i v . , Ghrotoffonus trachypterus 
Blanch, and Dysdercus c i n ^ l a t u s Fabr. as we l l as 5th instar 
l a r vae o f D i a c r i s i a obl iqua Walker yss.Q c ^ a n t i t a t i v e l y estimated 
by means of r a t e of absorption of d i f f e r e n t concentrat ions 
(0.5?^, 2fo, 4%) of indigo carmine solutions which were i n -
j e c t ed in the haemocoel (0 .02 ul ind igo carmine solution/mg 
body we i gh t ) . 
2. In the above mentioned insects ind igo carmine was only absorbed 
by the f r e e l y suspended part o f the malpighian tubulps. 
3. T^ollowing the i n j e c t i o n of any concentration of th i s dye the 
i n i t i a l rate o f dye absorption (IRDA) by the malpighian tubules 
was high in a l l the four e2i5)erimental species but l a t e r as the 
dye concentration of the haemolymph (DGH) p rog r e ss i v e l y dropped, 
the r a t e o f ind igo carmine absorpt ion (RDA) r e l a t i v e l y reduced, 
showing that the RDA was d i r e c t l y proport ional to the DCH. 
4. With respect t o each concentration o f dye the i n i t i a l DCH was 
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highest in H. nigroreptus, and comparatively lowest in 
C. trachypterus, D. cingulatus and the larvae of D. obl iqua. 
S im i l a r l y the i n i t i a l RDA was also highest in H. n igrorep le tus 
and r e l a t i v e l y l e s s in D. obl iqua, C. trachypterus and D. c ir^ulatus 
in descending o rder . However, i n r e l a t i o n to s imi la r DOH, the 
desGending order o f RDA was i n D, obliqua^ H. n igroreple tus ' 
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and 0. trachypterus and D. c insula tus . There fore , the malpighian 
tubules of the l a rvae o f D, obl iqua were most e f f i c i e n t in 
absorbing indigo carmine as compared to other spec i e s , 
5. The t o t a l time o f absorption of 0.5?^, 1/^ , 2% and 4fo indigo 
carmine by tbe malpighian tubules was r e spe c t i v e l y 70, 100,130, 
220 minutes in H. n igrorep le tus , whereas in C. trachypterus, 
th i s time was 3 hrs 10 min, 4 hrs 10 min, 8 hrs 10 min and 
12 hrs 10 min in the females; 3 hrs 10 min, 5 hrs 10 min, 8hrs 
10 min and 12 hrs 10 min in the males. In D. c ingulatus, the 
corresponding time was 9, 13» 19, 43 hours i n the females and 
9, 13, 21, 47 hours in the males f o r removing the respec t i ve 
concentration of the i n j e c t e d dye from the haemoljnuph. The 
malpighian tubules of the larvae of D. obliqua took 40 , 70, 100, 
190 minutes to absorb a l l the i n j e c t e d dye of d i f f e r e n t con-
centra t ions , Further, there was no sexual dimorphism with regard 
to absorption o f various concentrations o f ind igo carmine by 
the malpighian tubules o f the present species of grasshoppers 
as w e l l as red cotton bugs, 
6, In D, cinCTilatTls. complete absorpt ion o f Afc ind igo carmine from 
t h e i r haemolymph was r e l a t i v e l y delayed as compared to other 
concentrations o f th is dye, 
I I . E f f e c t of Rogor, Furadan and DDT 
The excretory e f f i c i e n c y o f the malpighian tubules o f adults 
o f ' D , cingulatus and C, trachypterus was also studied f o l l ow ing the 
app l i c a t i on of d i f f e r e n t concentrations o f Rogor (an organophosphate) 
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Furadan ( a carbamate) and DDT ( a ch lor inated hydrocarbon) which 
were i n j e c t ed or t o p i c a l l y appl ied (0.015 >0- i n s e c t i c i d e so lut ion/ 
mg body we ight ) . Then estimations o f RDA were made at d i f f e r e n t 
i n t e r v a l s by i n j e c t i n g indigo carmine so lut ion a f t e r 1 hour 
and 15 hours o f i n s e c t i c i d e app l i ca t i on . 
(A ) E f f e c t o f Rogor 
( a ) D. cingulatus 
1 . When the dye was i n j e c t ed a f t e r 1 hour f o l l ow ing the i n j e c t i o n 
of 0.005?^, 0.01^ and 0.02fo Rogor, the RDA began to f a l l a f t e r 
7, 5 and 3 hours with respect to each concentrat ion. The time 
of complete dye absorption by the malpighian tubules was en-
hanced to 23 and 33 hours in the females and 23, and 37 hours 
in the males, i n j e c t e d with 0.005?^ and 0.01^ Rogor r e spec t i v e l y . 
But f o l l ow ing the i n j e c t i o n of 0.02?^ Rogor, the dye "was not 
completely e l iminated by the malpighian tubules even a f t e r 47 
hours because o f i t s high mor ta l i t y ( Tab l e - 7 ) . 
2. A f t e r 15 hours of the in j ec t i on o f 0.005^ Rogor, when dye was 
i n j e c t e d the RDA was already reduced as compared to i t s control 
and i n i t i a l RDA was 0.035 mg/ml/hr as against 0.063 mg/ml/hr of 
the contro l . Even a f t e r 41 hours o f dye i n j e c t i o n , the haemo-
lymph o f the females and that o f the males r e ta ined 0.189 mg/ml 
and 0.2135 mg/ml dye r e s p e c t i v e l y . 
3. In case o f t o p i c a l appl icat ion o f 0.01?^, 0.02^ and 0.04^ Rogor 
almost ent i re clearance from haemolymph of i n j e c t e d dye respec-
t i v e l y took 2 ,8 , 16 hours more as compared t o con t ro l . 
17.9 
4. Further, i n the bug a f t e r 15 hours f o l l ow ing the t op i ca l app l i -
cat ion of 0.01^, 0.02% and 0.04?& Rogor, the RDA was s i g n i f i -
cant ly reduced than that o f the corresponding cont ro l insec ts . 
The t o t a l indigo carmine was only absorbed by the malpighian 
tubules in V hours in insects t rea ted with O.OlJ^Rogor, whereas 
with respect to 0.02^ and 0.04foRogor, the i n j e c t ed dye could 
not be c leared even a f t e r 45 hours and 41 hours r e spec t i v e l y 
( Tab l e -9 ) . 
( b ) C, trachypterus 
1. On th is species when 0.02%, 0.04fo and 0.08% Rogor so lut ions 
were i n j e c t ed just 1 hour be fo re the i n j e c t i on o f the dye, the 
RDA was r e s p e c t i v e l y reduced a f t e r 4 hrs 10 min, 2 hrs 10 min 
and 70 minutes i n the female, whi le i n the males the correspond-
ing time was 4 hrs 10 min, 3 hrs 10 min and 2 hrs 10 min respec-
t i v e l y . 5\irther corresponding time o f complete dye absorption 
was 1, 3, 5 hours in females and 1 , 3 , 6 hours i n the males 
more as compared to respect ive contro l ( Tab l e -11 ) . 
2. Fo l lowing the i n j e c t i o n of 0.02%, •0.04% and 0.08% Rogor so lu t ion 
in each sex when dye was i n j e c t ed a f t e r 15 hours, the RDA was 
much reduced and at that stage the i n i t i a l RDA dropped to the 
l e v e l o f 0.14, 0.105 and 0.084 mg/ml/hr i n the females and 0.154, 
0.106 and 0.084 mg/ml/hr in the males with respect to d i f f e r e n t 
concentrations o f Rogor. Whereas in both sexes complete clearance 
of the dye from the haemolymph r e s p e c t i v e l y took place i n 3,10, 
16 hours more than that o f the c on t r o l . Moreover, the DCH a f t e r 
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7 hours and 10 minutes were s i g n i f i c a n t l y h i ^ e r as compared 
to corresponding contro l i n s e c t s . 
3. The top ica l app l i ca t i on of 0.08?^ Rogor had no e f f e c t on the 
RDA in the females. Iloyever, the malpighian tubules of the 
males applipd ^'itb th i s concentrat ion o f Rogor took 1 hour more 
than that o f the control to abaorb almost ent i re dye from the 
haemolymph. On the other hand t o p i c a l app l i ca t ion of both 0.1 
and 0.325^ "'^ogor reduced the RDA and absorption of en t i r e dye 
was delayed taking 10 hrs 10 min and 13 hrs 10 min r e s p e c t i v e l y . 
Further the DCH a f t e r 7 hours and 10 mins o f t o p i c a l app l i ca t ion 
were s i g n i f i c a n t l y higher than thnt o f the r espec t i ve control 
which had n e g l i g i b l e dye in t h e i r haemolymph ( Tab l e -15 ) . 
4. A f t e r 15 hours follo^.'ing the t o p i c a l appl icat ion of a foresa id 
concentrations o f Rogor the e f f e c t on RDA was more pronounced 
and at this stage RDA reduced to 0.14, 0,1'33 and 0.105 mg/ml/hr 
i n the females and 0.154, 0.14 and 0.105 mg/ml/hr i n the males. 
Correspondingly, the time o f complete dye absorpt ion by the 
malpighian tubules prolonged to 10 hrs 10 min, 14 hrs 10 min 
and 18 hrs 10 min in the females and 11 hrs 10 min, 14 hrs 
10 min, 18 hrs 10 min in the males (Tab le -22 ) . 
5. In both D. cingulatus and 0. t rachypterus. the app l i ca t i on of 
Rogor concentrat ion by top i ca l as we l l as i n j e c t i o n methods 
showed nearly s im i l a r e f f e c t s on the RDA o f the malpighian tubules 
i n both sexes o f each spec ies . Thus there was no sexual dimorphism 
regarding the excre tory e f f i c i e n c y o f the malpighian tubules. 
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(B ) E f f e c t o f Furadan 
( a ) D• cinfflilatus 
1. Fo l lowing the i n j e c t i o n o f each o f 0.001?^, 0.002?^ and 0.004% 
Furadan so lut ion in indiv iduals o f each sex RDA began to f a l l 
a f t e r 7, 7, 5 hrs in the females and 9, 5, 5 hours i n the males 
with respect to d i f f e r e n t concentrations of l\iradan. Moreover, 
the DCH at 17 hours of dye i n j e c t i o n were s i g n i f i c a n t l y higher 
than that o f the r e spec t i v e con t ro l which had n e g l i g i b l e dye 
except in insects in j e c t ed with 0.001 % Furadan, The time of 
en t i r e dye absorption increased to 21, and 29 hours in the 
females and 23 and 29 hours i n the males; which were i n j e c t ed 
with 0.001% and 0.002% Furadan r e s p e c t i v e l y , whi le i n case of 
0.004% "^ =\iradan i n j e c t i o n , the t o t a l dyes could not be absorbed 
even in 27 hours (Tab le -16 ) . 
2. On the other hand, a f t e r 15 hours f o l l ow ing the i n j e c t i o n of 
0.001% Fxrradan, the i n i t i a l RDA dropped to 0.056 mg/ml/hr and 
0.0525 mg/ml/hr in the females and the males r e s p e c t i v e l y . The 
malpighian tubules took 31 hours to absorb almost a l l dye from 
the haemolymph in both sexes ( T a b l e - 1 7 ) . 
3. However, the t o p i c a l app l i ca t ion o f 0.002% Furadan did not 
a f f e c t the absorbing e f f i c i e n c y of the malpighian tubules. But, 
app l i ca t i on o f 0.004% and 0.008% Furadan prolonged the time of 
en t i r e dye absorption to 33 and 39 hours i n the females and 35 
and 43 hours i n the males. The DCH were also s i g n i f i c a n t l y 
higher at 17 hours of dye i n j e c t i o n as compared to the r e spec t i v e 
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cont ro l . Further, the RDA slowed down a f t e r 7 and 9 hours of 
dye i n j e c t i on in the females and the males r e spe c t i v e l y 
(Tab le -18 ) . 
4. A f t e r 15 hours o f the t op i ca l appl icat ion of 0.0025^ and 0.004% 
Puradan, the RDA were r espec t i v e l y 0,0525 mg/ml/hr and 0.049 
mg/ml/hr in both the sexes, which were s i g n i f i c a n t l y l ess than 
that o f the con t ro l . The time of ent i re dye absorption by the 
malpighian tubules were enhanced to 27 and 47 hours i n the females 
and 27 and 49 hours in the males r espec t i ve l y ( Tab l e -19 ) . The 
DCH were also s i g n i f i c a n t l y higher in comparison to the respec-
t i v e control at 17 hours o f dye i n j e c t i o n i . e . the time when 
the control had almost no dye, 
(b ) 0. trachypterus 
1 , In this species also the RDA were estimated a f t e r 1 hour of the 
i n j e c t i o n of 0,001 0.002fi and O.OOAfo Puradan, then the time of 
en t i r e dye clearance from the haemolymph were r e s p e c t i v e l y 
delayed by 1 , 2, 4 hours in both the sexes (Tab l e -21 ) . 
2. A f t e r 15 hours f o l l ow ing the i n j e c t i o n of above mentioned con-
centrations of Furadan, the RDA was s i g n i f i c a n t l y dropped and 
the time o f complete dye absorption by the malpighian tubules 
were enhanced by 1 , 4, 9 hours in the females and 1 , 8 , 9 brs 
i n the males as compared to the respect ive contro ls (Tab le -22 ) . 
3. The DCH in t rea ted adults was a lso s i gn i f i c an t l y higher at 
7 hrs 10 min as compared to the respect i ve control (Tab le-25) . 
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4. The t op i ca l app l i ca t i on of 0.004?^ Furadan on th i s spec ies did 
not a f f e c t the absorbing e f f i c i e n c y o f the i r malpighian tubiiles 
f o r indigo carmine (Tab le -23 ) . But the time o f dye absorption 
increased to 9 hrs 10 min and 11 hrs 10 min i n both sexes with 
respect to app l i ca t i on o f 0.008?^ and 0.016?^ Furadan when the 
dye was in j e c t ed a f t e r 1 hour» Oorrespondingly, the RDA slowed 
down r espec t i v e l y a f t e r 4 hours 10 min and 2 hrs 10 min i n the 
females as we l l as a f t e r 5 hrs 10 mins and 5 hrs 10 min in the 
males • 
5. The time o f t o t a l dye absorption by the malpighian tubules was 
enhanced to 12 hours and 10 minutes in both sexes ( Table-24) 
t rea ted with 0,008?^ Furadan vjhen dye was i n j e c t e d a f t e r 15 hours. 
But, the e f f e c t on RDA occurred from the beg in ing , showing the 
DCH at 7 hrs and 10 mins s i g n i f i c a n t l y higher than that o f the 
r espec t i ve control ( Tab le -25 ) . 
6. Thus i t was c lear that l i k e Rogor, Furadan was a l so more e f f e c -
t i v e by i n j e c t i o n than by t op i ca l appl icat ion on reducing the 
excre tory e f f i c i e n c y of the malpighian tubules of 0. tr^chypterus. 
Further the act ion o f Furadan did not show sexual d i f f e r e n c e . 
I t i s c lear that t h i s i n sec t i c i d e was more e f f e c t i v e as compared 
to Rogor in d is turb ing the malpighian tubules func t i on . 
(C ) E f f e c t of DDT 
( a) D. 0inis:ulatus 
1 . In the females the i n j e c t i o n of 0,025fo and 0.03?^ DDT had no 
e f f e c t on the time o f complete dye absorption, whi le i n j e c t i o n 
of 0.15^P.ogor reduced this time to 17 hours in the females. On 
the other hand, in the males, the time o f en t i r e dye absorption 
reduced to 19 and 17 hours when these were i n j e c t e d with 0.05?^ 
and 0,1 fo DDT r e s p e c t i v e l y ( Tab l e -26 ) . 
2. A f t e r 15 hours f o l l ow ing the i n j e c t i o n of 0.025';^ and 0.05?^ DDT, 
thp time of t o t a l dye absorintion by the mnlpighian tubules r e s -
"oect ively enhanced to 23 and 27 hours in both sexes o f D»cingulatus, 
3. The app l i ca t ion of DDT also caused lowering o f the blood volume 
by each in j e c t ed concentrat ion. Therefore observed DGH was com-
para t i v e l y higher than the r e spec t i v e DOH ca lculated at normal 
blood volume ( i gno r i ng the blood l o s s ) . 
4. Consequently on account o f blood loss the recorded RDA were also 
higher than that o f the respec t i ve control p a r t i c u l a r l y with 
0.1% DDT. However, bugs i n j e c t e d with 0.0257" DDT showed recovery 
i n the blood volume and only 8.83% and 8.859^ biood was l o s t in 
the females and the males r e s p e c t i v e l y . 
5. By i n j e c t i n g 0.05% DDT, the loss i n blood volume was 24.4% and 
25.03?^ t i l l the clearance of the dye. The i n i t i a l RDA were 
0.0544 mg/ml/hr and 0.0515 mg/ml/hr in the females and the males 
r e spe c t i v e l y , which were l ess than that o f the r e spec t i v e contro l 
as a r es i j l t o f b lood l oss ( Tab l e -27 ) . 
ISi) 
6. On t op i ca l app l i ca t i on o f 0.05?^, and 2.0?^ DDT, there was 
no e f f e c t on the time of en t i r e dye absorption by the malpighian 
tubules except with 0,2^ DDT which delayed i t by 2 hours as 
compared to the r e spec t i v e c on t r o l . The corresponding reduc-
t i on in blood volumes were 3.72fo, 11.20?^ and 4.51/^, 5»36fo 
11.71^ in the females and the males r e spec t i v e l y ( Tab l e -28 ) . 
7 . Fol lowing the t o p i c a l app l i ca t ion of 0.05?^ DDT, the time of 
complete dye c learance from the haemolymph was una f f ec ted even 
a f t e r '5 hours. But a f t e r the t o p i c a l app l i ca t ion of 0,1% DDT, 
the time of dye absorption was 12 hoiirs more than that o f the 
r espec t i ve contro l (Tab le -29 ) . 
8 . Furt^'^er, a f t e r the t op i ca l app l i ca t ion of 0.05^ DDT, only 1.12^ 
and 1.87?^ reduct ion in blood voluno was found when en t i r e i n j e c t -
ed dye was absorbed by the malpighian tubules of the females 
and the males r e s p e c t i v e l y . But, in contrast to t h i s , t op i ca l 
appl icat ion o f 0 . 1 D D T reduced the blood volume of the females 
and the males by 14.91?^ and Therefore the observed DCH 
were higher than that o f the r espec t i ve DCH ca lcu lated at normal 
blood volume ( i g n o r i n g blood l o s s ) ( Tab l e -29 ) . 
( b ) C. trachypterus 
1 . When dye was i n j e c t e d a f t e r one hour f o l l ow ing the i n j e c t i o n 
of 0.195, 0,2% and 0,3/^ DDT, the time o f en t i r e dye absorption 
decreased to 7 hours and 10 minutes, 7 hours and 10 minutes and 
6 hours and 10 minutes in both sexes . 
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2. The respec t i ve reduct ion in blood vol-ume at the t ime o f complete 
dye absorption from the haemolymph were 22.19?^, 29.77/^, 38,459^ 
in the females and 24.39?^, 29.83?^, 38.26?^ in the males. On 
account of the reduction in b lood volume, the observed DCH at 
d i f f e r e n t in t e r va l s were hii^her than that o f ' t h e respect ive DGH 
calculated at normal blood volume. S im i l a r l y , i n i t i a l RDA were 
a lso hiPfher as compared to that o f r e spec t i v e contro l ( Table-31) . 
3. f^urther, when RDA were estimated a f t e r 15 hours f o l l ow ing the 
i n j e c t i o n o f 0.^fo, 0,2fo and 0.3/^ DDT, the corresponding i n i t i a l 
DCH were 1.365 + 0.0329 mg/ml, 1.5295 +0.021 mg/ml, 1.7220 + 
0.0342 mg/ml and 1.772 +0.0342 mg/ml, 1.4945 + 0.0342 mg/ml, 
1 .688 + 0.068 3 mg/ml in the females and the males r e s p e c t i v e l y . 
These values were higher as compared to th e i r contro ls due to 
l o ss in blood. There fore , an account of h i ^ e r concentrations 
of dye in the haemolymph, the i n i t i a l RDA were a lso comparatively 
higher than that o f the respec t i ve contro ls . Even then, the 
time o f ent i re dye absorption increased to 9 hours and 10 minutes 
with respect to 0,2% and 0.3?^ DDT. This delay was due to slower 
RDA a f t e r 4 hours and 10 minutes at almost a l l i n t e r v a l s 
(Tab le -32 ) , which i s caused by the patho log ica l changes in the 
c e l l s of the malpighian tubules. 
4. On top ica l app l i ca t i on of 0.2?^, 0.3% DDT there was no e f f e c t on 
the dye absorpt ion. However, when the grasshoppers were appl ied 
with 0.4?S DDT, the RDA increased a f t e r 10 minutes and 70 minutes 
i n the females and the males r e s p e c t i v e l y . Further , the t o t a l 
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time o f dye absorpt ion decreased to 7 hours and 10 minutes 
only (Ta'ble-33) . 
5. The maximum reduct ions in the blood volume o f C. trachypterus 
were 4.995^, 50.91?^, 34.61^ in the females and 5.09%, 30.97/^, 
35.01 in the males with respect t o t o p i c a l l y app l i ca t i on o f 
0.2%, 0.3^ and 0.4% DDT, which took place at the time o f en t i r e 
clearance of the dj^ e from the haemol3anph ( Tab l e -34 ) . 
6. A f t e r 15 hours o f the t op i ca l app l i ca t i on o f 0.2%, 0.3% and 
0.4% DDT the i n i t i a l DCH were higher than that o f the r espec t i ve 
controls due to the blood l o ss . Thus i n i t i a l RDA were a lso 
higher when compared with the r e spec t i v e contro ls (Tab le -34 ) . 
7. Ins-Dite of the blood l oss the time o f dye absorption was 1 and 
3 hours more than that o f the c on t r o l , in both the sexes t reated 
with 0.3% and 0.4% DDT. 
8. However, these grasshoppers t o p i c a l l y t reated with 0.2% DDT 
showed recovery in the i r blood volume and only 4.99% and 5.09% 
reduction in blood v o l m e was present in the females and the 
males r e spe c t i v e l y at the time o f t o t a l dye absorption by the 
malpighian tubules (Tab le -34 ) . 
9. The e f f e c t o f each of Rogor, Furadan and DDT concentrat ion on 
the absorptive func t i on o f the malpighian tubules was almost 
s imi lar on both sexes o f D. c ingulatus and G. trachypterus. But 
Furadan was most e f f e c t i v e to d is tnrb the phys io logy o f the 
malpighian tubules . Rogor and DDT were comparatively l e ss 
harmful in descending order . 
188 
(D) Histopathology 
1 . The h is to logy o f the malpighian tubules o f both sexoc o f 
D. cingulatus and C. trachypterus was a lso studied a f t e r 6 and 
15 hours f o l l o w i n g the app l i ca t ion of a foresa id concentrations 
o f Rogor, Furadan and DDT ( t o p i c a l and i n j e c t i o n ) . 
2. The malpighian tubule ce l l s o f each species genera l l y showed 
h i s t o l o g i c a l changes even a f t e r 6 hours f o l l ow ing the t r e a t -
ment with h i ^ e r concentration o f Rogor and Furadan. DDT was 
almost harmless to the malpighian tubule epithelium upto 6 hours 
even by applying higher concentrat ions. 
3. However, degeneration o f the malpighian tubules was more in ten-
s i v e a f t e r 15 hours f o l l ow ing the treatment with r espec t i v e 
d i lu t ions o f each i n s e c t i c i d e . Further , the damage was more 
pronounced by i n j e c t i o n of each concentrat ion o f e i the r insec -
t i c i d e as compared to the t op i ca l app l i ca t ion of the r e spec t i v e 
concentrat ion. 
4. As compared to Rogor and DDT even d i lu t e doses of Furadan 
caused most damage to the epi the l ium. Rogor was next to Furadan 
and DDT was l e a s t t o x i c to the c e l l s . 
5. Further, the malpighian tubule c e l l s of D. cingulatus were 
genera l l y much damaged than those o f C. trachypterus by any 
concentrat ion of a l l the three i n s e c t i c i d e s . 
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6. Further, there was no d i f f e r e n c e i n the patho log ica l condi-
t i o n of the malpighian tubules of the males and the females 
of each species by any concentration o f Puradan, Rogor and 
DDT appl ied t o p i c a l l y or by i n j e c t i o n . 
7. The patho log ica l condit ion of the malpighian tubule c e l l s 
f o l l ow ing the app l i ca t i on of each insec t i c i d e (Puradan, Rogor, 
DDT) suggest that i t may be one o f the factors to block the 
e l iminat ion of i n j e c t e d indigo carmine from the haemolymph. 
Therefore the progress ive degeneration in the malpighian tubules 
c e l l s f o l l ow ing the appl icat ion of these insec t i c i des i s r e l a t ed 
with corresponding reduction i n the r a t e of dye absorption by 
the malpighian tubules. 
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C, trachypterus 
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P L A T E I I 
T.S. o f malpighian tubules o f D. cin^ulatus 
F i g . 1 . Showing the e f f e c t o f i n j e c t i o n o f 0.02$^ 
Rogor a f t e r 6 hours. 
F i g . 2 . Showing the e f f e c t o f i n j e c t i o n o f 
Rogor a f t e r 15 hours. 
F i g . 3 . Stowing the e f f e c t o f i n j e c t i o n o f 0,02fo 
Rogor a f t e r 15 hours. 
F i g . 4 . Showing the e f f e c t o f t op ica l app l i ca t ion 
of 0.04?^ Rogor a f t e r 6 hours. 
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P I A T E I I I 
F i g « 1 . T .S . o f malpighian tubule of D, c ingulatus. 
showing the e f f e c t o f topif iJal^application 
of 0.02$CRogor a f t e r 15 hours. 
F i g . 2 , T .S, o f malpighian tubule o f D, c ingulatus. 
showing the e f f e c t o f t op i ca l^app l i ca t i on 
o f 0.04?^Rogor a f t e r 15 hours. 
F i g . 3 . T .S. o f malpighian tubule o f C.trachypterus. 
showing the e f f e c t o f i n j e c t i on of 0.0?^ 
Rogor a f t e r 6 hours, 
F i g , 4 . T .S , of malpighian tubule o f U, t rachypterus. 
showing the e f f e c t o f i n j e c t i on of 0.04^ 
Rogor a f t e r 15 hours . 
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P L A T E IV 
F i g . 1 . T .S . o f malpighian tutu le of G. trachypterus« 
showing the e f f e c t o f i n j e c t i o n o f 0.08% 
Rogor a f t e r 15 hours, 
F i g , 2 . T .S . o f malpighian tubule o f 0. trachypterus« 
showing the e f f e c t o f t op i ca l^app l i ca t i on o f 
0.16?^ Rogor a f t e r 15 hours. 
P i g . 5 . T .a . o f malpighian tubule o f 0. trachypterus, 
showing the e f f e c t o f t op i c8 l~app l i ca t i on of 
0,52^ Rogor a f t e r 15 hours. 
P i g , 4 . T .S . o f malpighian tubule o f D. c ingulatus, 
showing the e f f e c t o f i n j e c t i o n o f 0.004fo 
Puradan a f t e r 6 hours. 
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P L A T E T 
T.S. o f malpighian tuToules o f D. cin^ulatus, 
F i g . 1 , Showing the e f f e c t o f i n j e c t i o n o f 0.004?^ 
Furadan a f t e r 15 hours. 
E i g .2 , Showing the e f f e c t o f t op i ca l app l i c a t i on 
of 0,002fo Jf'uradan a f t e r 15 hours. 
P i g . 3 . Showing the e f f e c t o f t op i ca l app l i ca t i on 
of 0.004?o Furadan a f t e r 15 hours. 
F i g . 4 . Showing the e f f e c t o f t op i ca l app l i ca t i on 
of 0»008fo Furadan a f t e r 15 hours. 
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P L A T E VI 
T .S . o f malpighian tuToules of C, trachypterus 
F i g . 1 . Showing the e f f e c t o f i n j e c t i o n o f 0.004^ 
Furadan a f t e r 6 hours. 
F i g . 2 . Showing the e f f e c t o f i n j e c t i o n of 0.002^ 
Furadan a f t e r 15 hours. 
F i g . 3 . Showing the e f f e c t o f i n j e c t i o n o f 0.004^ 
Furadan a f t e r 15 hours. 
F i g . 4 . Showing the e f f e c t o f t o p i c a l app l i c a t i on 
of 0»008'fo Furadan a f t e r 15 hours. 
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T.S. o f malpighian tubules o f D. cingulatus 
F ig ,1 . Showing the e f f e c t o f i n j e c t i o n of 0.025?^ 
DDT a f t e r 15 hours. 
F i g . 2 , Showing the e f f e c t o f i n j e c t i o n o f 0.1% DDT 
a f t e r 15 hours. 
F i g . 5 . Showing the e f f e c t o f t op i ca l app l i ca t i on of 
0.05% DDT a f t e r 15 hours. 
F i g . 4 . Showing the e f f e c t of t op i ca l app l i ca t ion of 
0.2% DDT a f t e r 1 5 hours. 
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T .S . o f malpighian tubules o f C.trachypterus 
F i g . 1 . Showing the e f f e c t o f i n j e c t i o n o f 0.1 DDT 
a f t e r 6 hours. 
P i g . 2 . Showing the e f f e c t of i n j e c t i o n o f 0.3?^ DDT 
a f t e r 1 5 hours. 
P i g . 3 . Showing the e f f e c t o f t op i ca l app l i ca t i on of 
0.35^ DDT a f t e r 15 hours. 
F i g . 4 . Showing the e f f e c t o f t op i ca l app l i ca t i on of 
0.4^ DDT a f t e r 15 hours. 
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